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Abstract 
Parents have a key role in protecting adolescents from alcohol use and alcohol-related 
harm. There is also emerging evidence that these parental influences vary across 
developmental stages, with some parental influences being stronger at young ages than at 
older ages. Research has mostly focused on unidirectional parenting effects on adolescent 
alcohol use. However, it is likely that interactions between parents and adolescents are 
dynamic with respect to alcohol use. Parents may influence adolescent alcohol-related risks, 
and adolescent alcohol-related behaviours may engender parent responses that serve to 
exacerbate or ameliorate alcohol-related risks. There is little research on the dynamics of 
parent-adolescent interactions around the issue of alcohol use, and how these dynamics 
unfold over the teenage years. The overall aim of this research dissertation was to examine 
how bidirectional associations between key family factors and alcohol use fluctuate over the 
course of adolescence. The thesis has a focus on parent-adolescent dynamics over the course 
of early adolescence, when major developmental changes occur, including pubertal 
development and peer relationships. 
The thesis is based on data from two large existing datasets. The first dataset is the 
Healthy Neighbourhoods Study, a large cross sectional dataset exploring the development of 
7631 adolescents (10-14 years) and the second is the International Youth Development 
Study- youngest cohort of the Australian arm, a five-wave longitudinal study of 878 students 
(11 to 17 years).  
In the preliminary study, basic associations between parent/family relationships and 
adolescent alcohol use were explored, with an emphasis on how these variations are related to 
pubertal development. The results indicated that at least in early adolescence, pubertal 
development and family factors independently influenced alcohol use with stronger 
influences of parental permissiveness of alcohol use than family conflict.  
In later studies, the thesis extends the first study by examining how parent/family 
factors and adolescent alcohol use evolve over time. A brief literature review of 13 studies 
addressing mutual influences between parenting and adolescent alcohol use was conducted. 
Findings were mixed with some studies indicating significant bidirectional pathways and 
other studies not. There were more consistent associations between parental control efforts 
than parent-adolescent relationships on adolescent alcohol use and simultaneously, early 
adolescent alcohol use was likely to influence family functioning. However, these existing 
studies were likely to be 2-3 waves in nature with minimal controls for peer alcohol use or 
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puberty and were unable to capture the span of adolescent development within a 
developmentally specific context.  
A series of cross-lagged path analyses using the longitudinal dataset revealed there 
were more rapid changes in alcohol use during the early adolescent years than late adolescent 
years. Parental influences of behavioural management and permissiveness for alcohol use 
were strong predictors of alcohol use, especially during the early-to-mid adolescent years. 
These influences appeared to be stronger predictors of alcohol use compared to elements of 
parent-adolescent relationships (family conflict, opportunities and rewards for prosocial 
involvement). Simultaneously, adolescent alcohol use was also a strong predictor of changes 
in parental control efforts across adolescence (but not parent-adolescent relationships). 
These models also highlighted domain-specific and time-specific influences of recursive 
changes with emphases on early adolescent risk and protective factors. These influences 
remained after accounting for the strong impacts of peer alcohol use, pubertal development, 
and other controls. Gender based models were also examined.  
Overall, this dissertation pointed to early adolescence as a key period of influence for 
parents on adolescent alcohol use, and this early alcohol use is, in part, related to the 
depletion of early parental control influences. Intervention implications of this transactional 
relationship in early adolescence will likely involve community-wide prevention strategies 
targeting parental permissiveness of alcohol use and other behavioural control strategies.   
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Chapter 1.  Adolescence: A general introduction 
 
Case vignette from the desk of a high school guidance counsellor.  
Sarah is a 13-year-old girl who is attending her first year of high school. She appears 
to be physically mature for her age and of above average intelligence. Sarah currently lives 
with her mother. Sarah’s teachers first contacted the school guidance counsellor when they 
noticed that Sarah had begun to miss class regularly and that her academic grades were 
deteriorating.  
Sarah’s mother reports that she is concerned about the impact of family conflict on 
Sarah. Her mother reports that there have been several instances of alcohol use, which she 
found out about when Sarah had missed curfews. Her mother reports significant difficulties 
with managing her behaviour and is worried that Sarah’s drinking problems might escalate.  
Sarah reports that for as long as she can remember, there was conflict at home. Sarah 
reports that she has had trouble concentrating in class and feels that she has become more 
moody over the past year. She reports that she doesn’t have many friends in her grade, and 
feels misplaced in her current cohort. Sarah spends her lunch times and spare time with 
friends from an older cohort; lately, she has been attending parties with these older friends. 
Sarah reported frequent arguments at home with her mother about these friends and rules, 
“She keeps treating me like a kid, but I’m not a kid anymore…” 
 
Sarah’s case illustrates a range of challenges that some adolescents and parents of 
adolescents experience including early adolescent alcohol use, monitoring and supervision 
challenges (knowing where she is and who she is with), family stress and conflict, 
disengagement with school and concerns about involvement with deviant peers. The overall 
aim of this chapter is to describe the developmental challenges and influences adolescents 
face between the ages of 10 and 17 with an emphasis on adolescent alcohol use. This chapter 
will introduce the main thesis that adolescent development and associated risks are 
intertwined with parent and family influences, and these influences are likely to fluctuate 
across these stages of development.  
 
1.1. Key adolescent developmental challenges 
Puberty. Perhaps the most obvious changes during adolescence relates to puberty, a 
period of dramatic physical, cognitive, and social development.  In terms of physical growth, 
up to 45% of skeletal bone growth and 14-25% of adult height is attained during the span of 
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adolescence (Spear, 2002). Young people also begin to develop secondary sex characteristics, 
including the development of breasts and pubic hair in girls and development of adult penis, 
testes and pubic hair in boys (Patton & Viner, 2007). Although there is large variations in the 
timing and tempo of these changes, on average, these external changes become visible around 
the age of 11, with initial physical changes more evident for girls than boys (Patton & Viner, 
2007; Spear, 2002). Associated with adolescent physical development is the activation of a 
complex neuroendocrine network that has remained relatively dormant since neonatal 
development (Patton & Viner, 2007). Adrenarche begins with the production of adrenal 
androgens around the ages of 6- 8 (Patton & Viner, 2007). This is succeeded by gonadarche 
where the aforementioned secondary sexual characteristics (e.g. breast development in girls 
and testicular development in boys) are stimulated through the increased secretion of 
gonadotropic hormones. It is also during this stage of development where there is an 
initiation of folliculogenesis and ovulation in females and spermatogenesis in males (Witchel 
& Plant, 2009). Typically, puberty is complete 2- 4 years after gonadarche (Patton & Viner, 
2007) and adolescents are then biologically equipped to bear offspring of their own. The 
onset of puberty and pubertal development has been linked to various biological and 
psychosocial risks including adolescent alcohol use (e.g. Patton & Viner, 2007).  
Neurological changes. Although not directly examined in this dissertation, significant 
neurological changes also occur between childhood and adulthood. Most of these changes 
occur in the pre-frontal cortex, an area of the brain responsible for impulse control, planning 
and problem solving. Overall, grey-matter volume decreases in the pre-frontal cortex, this is 
proportional to increases in white matter during adolescence (Sowell, Trauner, Gamst, & 
Jernigan, 2002). This process can be understood as synaptic “pruning” of grey matter to 
produce more efficient neurological ties and removing less relevant neurological links 
(Giorgio et al., 2010). Cerebellum volumes also peak during adolescence (Tiemeier et al., 
2010). There are significant gender differences in brain development during this period; for 
example, males have more grey matter decreases and white matter volume increases 
compared to females (De Bellis et al., 2001; Sowell, et al., 2002). Adolescent neurological 
development is also characterized by myelination, which is associated with improvements in 
“executive functioning” including problem solving, reasoning and impulse control (Sowell, et 
al., 2002). But the development of these “executive functions”, to regulate reward seeking 
and harm avoidance behaviours, aren’t fully developed until post adolescence (Ernst, Pine, & 
Hardin, 2005; Sowell, et al., 2002). Together, this illustrates that adolescence marks a rapid 
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period of neurological development making adolescents extremely vulnerable to risky 
behaviours.  
Autonomy and independence.  Another well noted feature of adolescent development 
is expressed needs for autonomy and independence from parents, often operationalized as 
expressed needs for aloneness, more time with peers, greater choice and self-direction, more 
interest in adult like activities, or behaviours that distinguish them from children (Klimstra, 
2013).  The need for autonomy and independence are what theorists argue are part of the 
natural process for identity formation (Erikson, 1968). At the same time, adolescents’ desire 
for autonomy and independence presents challenges for parents. This is particularly because 
the potential benefits of increased autonomy and independence also carry risks. Adolescents 
may engage in alcohol and other substance use or sexual risk taking, at a time when they 
might not fully appreciate the various associated risks.  
Changes in family relationships. Theorists argue that adolescents begin to seek peer 
approval more and parental approval less (Shepherd & Dennison, 1996) and the relative 
influence of peers and parents may change across the adolescent years. Adolescents begin to 
spend less time with family members and more time alone or with their peers with adolescent 
girls are more likely to spend time with friends and boys are more likely to spend time alone 
(Larson & Richards, 1991). Reported emotional distance between adolescent and parent also 
tends to increase during early adolescence (Kelly et al., 2011c). Teenagers typically begin to 
seek greater independence from parental decisions, and this is evident in expressed choices in 
what they wear, what they do, who they spend their time with, their interest in differentiating 
from their parents, and curiosity about risky behaviours.  Although the perceived value and 
importance of peers to adolescents may increase, attachment to parents and family normally 
remains strong for healthy adolescents (Nickerson, 2005). Exploration of new relationships 
beyond the family serves to develop social confidence. For parents, there are often new 
challenges to parenting, when adolescents may be less willing to communicate with them, or 
listen and respect the advice and constraints of parents.  
Many young people adjust to this developmental period successfully. Research has 
largely overturned views that adolescence necessarily “spells trouble” (Arnett, 1999; 
Buchanan, Eccles, & Becker, 1992). While adolescence is not necessarily a period of “storm 
and stress” (Arnett, 1999; Schulenberg & Maggs, 2002), it is clear that mood disruptions, 
conflict with parents, and risky behaviours become more prevalent throughout the adolescent 
years. 
  20 
Conflict with family. Available research indicates that reported family conflict is 
higher in the teenage years compared to at other time periods (Buchanan, et al., 1992), 
emotional responses to these conflicts are also heightened during adolescence (Chaplin et al., 
2012). Heightened levels of family conflict and low levels of family cohesion during 
adolescence may put young people at risk of longer term psychopathology (Fosco, Caruthers, 
& Dishion, 2012). Conflicts typically revolve around everyday issues such as personal 
appearance, dating, and curfews (Smetana, 1988). Although the view that all adolescents 
become estranged from their parents during adolescence is overstated (Windle et al., 2008), 
intense family conflict during early adolescent development have also been well documented 
for adolescent subgroups (e.g. Buchanan, et al., 1992). The presence of parent-adolescent 
conflict is highest during early adolescence and declines in frequency in late adolescence 
(Laursen, Coy, & Collins, 1998).  This suggests that families commonly experience 
interactional challenges over the course of adolescence. Yet conflict may be an important 
process in learning with some theorists suggesting that unless adolescents push the 
boundaries and rebel a little, they will be at greater risk of long term psychopathology 
(Arnett, 1999; Schulenberg & Maggs, 2002).   
Risky behaviours. The prevalence of antisocial behaviours (e.g. stealing, lying, 
property damage), alcohol and cigarette use increases throughout adolescence 
(Adalbjarnardottir & Rafnsson, 2002; Silberg, Rutter, Tracy, Maes, & Eaves, 2007; Wang, 
Dishion, Stormshak, & Willett, 2011; Young, Sweeting, & West, 2008). Compared to 
adolescent involvement in antisocial behaviours and other substance use, alcohol use ranks 
highest in prevalence (e.g. Adalbjarnardottir & Rafnsson, 2002).  While not everyone 
experiences adjustment difficulties associated with adolescence, there is sufficient prevalence 
and growth in mood disruptions, family conflict and risky behaviours to warrant a focus on 
how these factors are related to risky behaviours like alcohol use.  
Depression. Adolescents generally report greater variability in moods and more 
restlessness compared to children and adults (Buchanan, et al., 1992). Various studies using 
the Experience Sampling Method, where participants recorded their moods at various times 
during the day, have shown adolescents on average have higher “highs” and lower “lows” 
throughout the day compared to at other ages (Arnett, 1999). Levels of general depression 
and anxiety also rise during adolescence (Kessler, 2003). Prior to adolescence, rates of 
depression between males and females are similar. But after reaching advanced pubertal 
development, girls tend to escalate in rates of prevalence of depression compared to boys 
(Angold, Costello, Erkanli, & Worthman, 1999; Angold, Costello, & Worthman, 1998) and 
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this pattern of difference appears to persist beyond adolescence (Hayward & Sanborn, 
2002).This suggests that adolescence is a crucial period of adjustment, particularly for 
females, and if not adequately addressed, can lead to longer term adjustment problems.  
 
1.2. Adolescent alcohol use 
1.2.1.  Prevalence of alcohol use in adolescents 
By the time young people start high school, alcohol use is not uncommon. In a study 
of Australian school students, 28% of 12 year olds had consumed alcohol in the past year 
which increased to 85% by age 17 (White & Smith, 2009).  Similarly, data from a large 
American cohort study, found that 30% of 8
th
 graders (modal age 14) had consumed alcohol 
in their lifetimes with alcohol use reported by 69% at the end of high school (modal age 18) 
despite alcohol the legal drinking age being 21 (Johnston, O'Malley, Bachman, & 
Schulenberg, 2013). In the United Kingdom, estimates suggests 5% of all consumption is by 
those under 18, primarily between the ages of 15- 17 (Baumberg, 2009).  Although there are 
subtle differences in prevalence rates in each country, and in each study, what is clear is that 
alcohol use amongst adolescents is very common and alcohol use increases in prevalence 
throughout adolescence.  
Research shows there is a great variability in the growth of alcohol use over the 
course of adolescence. Latent growth mixture modelling has enabled researchers to identify 
different patterns of alcohol use development by grouping the trajectories of individuals and 
smoothing out the observed patterns. This type of analysis may be helpful in determining 
gender differences in the development of alcohol use patterns. For example, in a longitudinal 
study of 1619 adolescents from the ages of 14 to 18, females were more likely to be 
“increasers” and males more likely being “late increasers” (Wiesner, Weichold, & 
Silbereisen, 2007). Therefore, this type of analysis focuses more on the longer term 
development of alcohol use rather than shorter term dynamic changes in alcohol use that may 
occur. Another longitudinal study was able to capture small gender differences in mean 
frequency of alcohol consumption from early adolescence (Kelly et al., 2011b). The 
examination of 927 Australian school students revealed that while grade 7 boys may consume 
alcohol more frequently than girls, this pattern switches when students are in grade 9 and 10. 
This suggests the need to examine the changes at different times throughout adolescence, 
especially differences in alcohol use patterns of boys and girls.   
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1.2.2.  Alcohol-related harm 
Alcohol use and misuse, is a leading cause of unhealthy adolescent development. 
Alcohol use during adolescence is related to elevations in the risk of accident and injury.  The 
earlier the age of alcohol use onset the greater the risk for being in car accident, in a physical 
fight and being accidently injured (Hingson, Edwards, Heeren, & Rosenbloom, 2009). 
Compared to those who aren’t under the influence of alcohol, adolescents are more likely to 
sustain injuries and injure others when under the influence of alcohol (Kodjo, Auinger, & 
Ryan, 2004). Alcohol use is implicated in unintentional injuries, homicide, and suicide 
(Miller, Naimi, Brewer, & Jones, 2007; Stephens, 2006). Estimates suggest that between 15-
32% of adolescent deaths in the developed world are alcohol-related (Chikritzhs & Pascal, 
2004; Toumbourou et al., 2007). Of course this research on early adolescent use has been 
observational in nature and we cannot preclude third variable contributions.  
Alcohol use in early adolescence (aged 13 and under) is associated with increased 
risks. Very young adolescents are at more risk of hazardous behaviours (including accident 
and injury) per standard drink compared to their older peers (14-17) and adults (Australian 
Institute of Health and Welfare, 2005). Compared to those who had not consumed alcohol by 
the age of 13, these young drinkers are also more likely to have suicidal ideation and also had 
higher completed suicide rates (Swahn & Bossarte, 2007; Swahn, Bossarte, Ashby, & 
Meyers, 2009).  Young adolescent girls are more likely to engage in sexual risk taking if 
heavy alcohol use occurs compared to boys (Dye & Upchurch, 2006).  
Alcohol use in adolescence is also risky because of its potential effects on brain 
development (Guerri & Pascual, 2010; Hickie & Whitwell, 2009). Experimental animal 
studies have revealed that adolescent rats are more sensitive to ethanol-induced disruptions to 
brain development (Spear, 2004) and frontal lobe deterioration (Crews, Braun, Hoplight, 
Switzer, & Knapp, 2000). In humans, observational studies have also found smaller pre-
frontal cortices, less white matter volume and reduced cognitive functioning in visuospatial 
tasks in adolescents who use alcohol compared to those who do not (Brown & Tapert, 2004; 
De Bellis et al., 2005). Alcohol use in adolescence may also affect the synaptic pruning 
process during mid to late adolescence (Guerri & Pascual, 2010; Hickie & Whitwell, 2009), a 
process that is crucial to the development of efficient neurological networks. Furthermore, 
there may be gender differences in the impact of alcohol use on adolescent neural 
development. In particular, heavy alcohol use may have more significant effects on frontal 
lobe functioning in girls compared to boys (see review; Brown et al., 2008).  
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Alcohol use during adolescence is associated with alcohol-related problems later in 
life. A 7-wave longitudinal study found that frequent alcohol consumption during any 
adolescent year was significantly associated with increased risk of alcohol dependence at age 
20 (Bonomo, Bowes, Coffey, Carlin, & Patton, 2004). There is also evidence that persistent 
alcohol consumption doubles the risk of meeting criteria for alcohol dependence in young 
adulthood. For males, any alcohol use during mid-late adolescence heightens the risk for 
alcohol use disorders, risky alcohol use and alcohol-related sexual behaviour at age 24 
(Moore, Coffey, Carlin, Alati, & Patton, 2009). Very few studies have examined the long 
term impact of very early alcohol use (<14 years of age) and general research in this area has 
focused on years beyond age 15.  
In summary, alcohol use is common in adolescence, and it is associated with a range 
of short and long term health risks, including accident and injury, assault, and adverse 
impacts on brain development and longer-term alcohol-related risks. The prevalence and rates 
of harm stand in contrast to Australian public health guidelines for adolescent alcohol use, 
where it is recommended that adolescents do not consume alcohol before age 15 and that 
alcohol use should be delayed for as long as possible after this age (National Health and 
Medical Research Council, 2009).  
 
1.3. Families are likely to be a key influence on alcohol use 
Parents have a key role in supporting and managing adolescents in the transition from 
childhood through adolescence, and there is good evidence that a range of parenting and 
family dimensions are related to adolescent alcohol use and misuse (Hayes, Smart, 
Toumbourou, & Sanson, 2004). Dimensions include providing clear expectations and 
effective supervision and management of children’s behaviour (e.g. Bandura, 1977, 1982, 
1986; Miller, 1993) and developing and maintaining nurturing and emotionally close 
relationships with children (e.g. Dishion & McMahon, 1998; Nickerson, 2005). The 
following sections focus on the theories and evidence behind parental control efforts and 
parent-adolescent relationships as key influences of adolescent alcohol use. Some relevant 
developmental theories will be presented in the following sections although the testing of 
such theories is not a major emphasis of the current dissertation.  
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1.3.1.  Parental control efforts 
Parental control efforts refer to a range of parenting behaviours that have the function 
of behaviour management, minimizing the risk of harm, and promoting adaptive skills and 
experiences.  Behaviour management is frequently operationalized as the amount and quality 
of supervision of children, being clear in expectations, and monitoring and responding to 
appropriate and inappropriate behaviour (Hayes, et al., 2004). This section describes the 
importance of effective parental control efforts in deterring adolescent alcohol use, theories 
supporting its importance and various constructs involved in parental behaviour management 
including monitoring, supervision, parental rules and attitudes towards adolescent alcohol 
use.  
The emphasis of effective behavioural management of children has largely emanated 
from Social Learning Theory (Bandura, 1977, 1982, 1986; Miller, 1993). Fundamentally, the 
Social Learning perspective posits that individuals acquire behaviours from social context 
(Bandura, 1977). In relation to alcohol use, parents and peers both model and reinforce 
alcohol use (Bandura, 1977, 1982, 1986; Miller, 1993). Initial experiences of alcohol use may 
mostly occur in the home (Akers, 1973; Petraitis, Flay, & Miller, 1995). In line with this 
perspective, if parents don’t consume alcohol, and are effective in controlling the exposure of 
adolescents to high risk peer drinking contexts, the risk of adolescent alcohol use is reduced.  
Parents have at their disposal a number of strategies that reduce adolescent alcohol 
related risks, including monitoring where adolescents are and who they are with, setting clear 
and consistent rules about alcohol use, and enforcing appropriate consequences. There is 
strong evidence that lack of parental discipline and poor monitoring of adolescents is related 
to increases in risky behaviours including higher rates of alcohol use and misuse (Hayes, et 
al., 2004; Ryan, Jorm, & Lubman, 2010). 
As children move into and through adolescence, effective parental control efforts 
necessarily evolve, as adolescents’ progress towards more time with peers, less time with the 
family, and greater interest in independent and adult like activities (Larson, Richards, 
Moneta, Holmbeck, & Duckett, 1996). Instead of direct supervision of child activities, 
parents typically begin to allow adolescents to spend time with friends where there are fewer 
direct supervision constraints, greater freedom in their choices of activities and whom they 
spend time (Dishion & McMahon, 1998). This includes shifts in the use of incentives, setting 
appropriate boundaries and rules for behaviours, and provision of appropriate consequences 
for misbehaviour (Dishion & McMahon, 1998).  
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Higher levels of parental permissiveness for alcohol use, have also been associated 
with higher levels of youth drinking in both cross-sectional (Borawski, Ievers- Landis, 
Lovegreen, & Trapl, 2003; Williams & Hine, 2002) and longitudinal studies (Jackson, 
Henricksen, & Dickinson, 1999). Alcohol-related permissiveness has been operationalised as 
allowing alcohol use by children at home, communicating liberal perspectives on alcohol use, 
and failure to set rules about alcohol. Adolescent perceptions of parental attitudes towards 
substance use appear more important than simply modelling of parental substance use. A 
longitudinal study of  students grades 4- 11 found adolescents were less likely to use drugs if 
they perceived their parents to disapprove adolescent drug use, and this was especially the 
case if they perceived both parents to disprove of drug use (Sargent & Dalton, 2001). Greater 
permissiveness and provision of alcohol use at home during adolescence is also associated 
with heavy drinking episodes in college (Livingston, Testa, Hoffman, & Windle, 2010). 
Therefore, both direct and indirect forms of parental control efforts are likely to be important 
in influencing adolescent alcohol non-use. 
 
1.3.2.  Parent-adolescent relationships 
Parent-adolescent relationships describes emotional closeness to one’s parents, 
presence or absence of family conflicts, feeling supported by parents, having open channels 
of communication and spending positive time within the family context. In general, parent-
adolescent relationships become weaker throughout adolescence, with heightened levels of 
family conflict and reduced perceived parental support (Buchanan, et al., 1992; Wang, et al., 
2011), particularly in early adolescence (Kelly, et al., 2011c; Laursen, et al., 1998). When 
adolescents have close relationships with their parents, adolescents experience less stress and 
are less vulnerable to negative peer influences (Schwarz et al., 2011). Several theories have 
emphases on family emotional closeness as a foundational influence on successful adjustment 
throughout adolescence (e.g. Nickerson, 2005). Just as parent-infant attachment provided 
offspring with a secure base in which to explore the world (Bowlby, 1982), strong parent-
adolescent attachment may also provide adolescents with a secure base in which to adjust to 
the many challenges they are presented with as highlighted in Section 1.1 (Nickerson, 2005).  
Social Control Theory (Hirschi, 1969) goes further by suggesting that there is a 
general tendency towards deviant and high-risk behaviours that is restrained when there are 
sufficient bonds to prosocial institutions such as the family, schools and community. This 
general view of the importance of parent-child relationships, family conflict, and spending 
quality time with the family has been supported by some studies (Ryan, et al., 2010).  
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1.4. Social Ecological Perspectives of alcohol use 
From a social ecological perspective, it is likely that associations between parents and 
adolescent behaviours occur within multiple social contexts (Ennett et al., 2008). According 
to social ecological models, the influence of parents cannot be studied in a vacuum, 
interactions exists with peers, school networks and beyond (Bronfenbrenner, 1977). This 
socio-ecological perspective is perhaps best summarized by the Social Developmental Model 
(Catalano & Hawkins, 1996). Adapted to describe adolescent alcohol use, this model captures 
risks and protective factors for young people at an individual level (including sensation 
seeking, depression, pubertal development), peer level (involvement with drinking and 
deviant peers), family level (including relationships with parents, parental behavioural 
management), school level and community level. According to this model, children and 
adolescents are more likely to develop delinquent behaviours if they are exposed to more 
cumulative risks and less cumulative protective factors across the different sources of 
influence.  
The most prominent factor that might influence the association between family factors 
and adolescent alcohol use are peer factors. The presence of drinking peers is a strong 
independent predictor of adolescent’s own use (Kelly et al., 2012). Once an adolescent 
engages in drug-using friendships, their own substance use approaches their level (Steinberg, 
Fletcher, & Darling, 1994). Poorly monitored adolescents are more likely to use drugs and 
seek like-minded friends (Steinberg, et al., 1994) which is then more likely to lead to alcohol 
use behaviours (Nash, McQueen, & Bray, 2005). Some theorists have even suggested that 
peer effects may deplete the effect of parents, especially as adolescents grow older (Akers, 
1973; Petraitis, et al., 1995). 
 
1.5. The need to contextualise problem behaviours to developmental transitions and 
social context. 
Developmental theories specific to adolescent substance use are relatively 
uncommon; but there are well-established models of delinquent/risky behaviour for children 
as well as adults. For example, adolescent attachment theories are extensions of child 
attachment theories (Nickerson, 2005), and adolescent socio-ecological models are 
extensions of child and adult biopsychosocial models (Dekovic, Jan, & Nicole, 2003). Even 
measures of adolescent antisocial behaviour and substance use are modified versions of child 
and adult measures (e.g. Achenbach, 1991). Compared to research in adults and children, 
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research into adolescence is a relatively new area of research which has only emerged since 
1970-1980s (Steinberg & Morris, 2001) with Erikson’s (1968) theory of psychosocial 
development, the adolescent years being a crucial period of identity development came to the 
forefront of research. This may reflect shifting priorities in response to evidence that a range 
of risky behaviours (including alcohol use) begin and develop during adolescence (Steinberg 
& Morris, 2001). Secondly, longitudinal studies that began as studies of childhood behaviour 
are now able to capture the full span of adolescent development through to adulthood. These 
existing large-scale longitudinal research databases are now available that offer the potential 
to test complex influences at the individual, interpersonal, community and meso-levels 
(Bronfenbrenner, 1977).  
Through large-scale investment and developments in statistical tools, these 
longitudinal studies have enabled researchers to test more complicated hypotheses and 
relationships amongst factors of interest. Relatively recently implemented statistical tools 
such as Growth Mixture Modelling have allowed researchers to analyse different trajectories 
of alcohol use (Tucker, Ellickson, Orlando, Martino, & Klein, 2005), different trajectories of 
parenting changes (Wang, et al., 2011) and find relationships amongst latent (unmeasured) 
variables of interest (Wood, Dawe, & Gullo, 2013).  While these statistical tools are 
important in expanding the understanding of broad adolescent developmental trends, such 
tools have primarily been used to delineate long term change by grouping and smoothing out 
individual trajectories of alcohol use over several years. A limitation of existing research is 
that studies have not captured complex transactions, where influences may be particularly 
strong at certain developmental points, or influences that may have little direct long term 
impact, but which may lead to exposure of adolescents to high risk contexts that themselves 
directly influence alcohol use (Steinberg & Morris, 2001; Windle et al., 2009; Zucker, 
Donovan, Masten, Mattson, & Moss, 2009). Also as earlier detailed, there are rapidly 
evolving changes in physical and socio-emotional development, and evolving academic and 
social challenges associated with schools and school transitions. Over high risk periods, the 
influences of parents and peers are likely to vary in their strength. Simple longitudinal models 
may miss time-sensitive effects.  
 
1.6. Summary 
Families, particularly parents are at their peak of influence in childhood-very early 
adolescence but this influence may change as adolescents get older when they spend more 
time away from home and with peers. Adolescence is a highly vulnerable period. Adolescents 
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undergo many “growing pains” including external (e.g. height, secondary sex characteristics) 
and internal (e.g. hormonal and neurological development) growth, which often accompany 
social/psychological changes and challenges. Family factors may exacerbate or reduce risks 
across adolescence in the way they emotionally relate to adolescents, and manage their 
behaviour. These impacts may also vary across time.  
While alcohol use becomes normative by the end of high school (State of Victoria, 
Year 12 aged between 17 to 18), alcohol use is not uncommon at the beginning of high 
school (year 7 aged between 12 to 13), yet the role of families in the initiation and 
development of alcohol use at the early ages is under-researched (e.g. Donovan, 2007; 
Donovan et al., 2004). Social influences may vary over the course of adolescence, and short-
term effects of parents and families may be important in understanding the movement of very 
young adolescents into high risk settings. There are now opportunities with existing datasets 
and statistical tools to better understand the development of adolescent alcohol use and the 
influences families may have over this developmental period.   
 
1.7. Thesis Structure 
This dissertation seeks to explore the influence of parents on alcohol use in early 
adolescence, and how this influence changes across the adolescent years, after accounting for 
potential recursive or transactional impacts of adolescent alcohol use on family functioning.  
In the present chapter, developmental changes across adolescence and the impact of 
parents on key behavioural risk and alcohol use were overviewed. Building on Chapter 1, 
Chapter 2 is an empirical chapter that explores the ways in which alcohol-specific parental 
permissiveness and parent-adolescent relationships are related, using a large Australian 
cross-sectional study of young adolescents. The study links adolescent alcohol use and family 
factors to a key developmental process of puberty.  The aim is to investigate whether pubertal 
status moderates associations between family factors and adolescent alcohol use in males and 
females. Chapter 3 is a literature review that builds on cross-sectional associations by 
examining more complex family-adolescent processes, and how these might be time-varying. 
Longitudinal studies of how parent-family factors and adolescent behaviour are mutually 
influential are reviewed.  
Chapter 4 describes the setting and method of the longitudinal study I use as a basis 
for examining bidirectional/transactional influences. The key research aims of Chapters 5 and 
6 was to examine how parents influence alcohol use in early adolescence, and how this 
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fluctuates across the span of adolescence whilst considering possible transactional 
associations between adolescent alcohol use and prospective family functioning. Specifically, 
Chapter 5 is an empirical chapter that investigates how poor family management and 
parental permissiveness may lead to increases in adolescent alcohol use longitudinally from 
early to late adolescence. The novel aspect of this chapter was the investigation of reciprocal 
paths of influence between adolescent alcohol use and both of these parental control efforts. 
Chapter 6 is also an empirical chapter that examined how low (low) family conflict, 
opportunities and rewards for prosocial family involvement, and parent-adolescent emotional 
closeness is associated with adolescent alcohol use from early to late adolescence. The novel 
aspect of this chapter was to investigate the reciprocal paths of influence between adolescent 
alcohol use and these parent-adolescent relationship factors. Finally, Chapter 7 summarizes 
the key findings of this dissertation including the importance of considering mutual 
influences of family functioning and adolescent alcohol use, consideration of the timing of 
such influences, as well as gender differences, puberty and peer influences.  
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Chapter 2.  The association between puberty and young adolescent alcohol 
use: Do parents have a moderating role? 
 
An earlier version of Chapter 2 was submitted as: 
Li, H. K., Kelly, A. B., Chan, G. C. K., Toumbourou, J. W., Patton, G. C., & Williams, J. W. 
(2014). The association of puberty and young adolescent alcohol use: Do parents have a 
moderating role? Addictive Behaviors, 39, 1389- 1393. doi:10.1016/j.addbeh.2014.05.006. 
2.1. Introduction 
In order to develop a more comprehensive model of how family factors influence alcohol 
use in adolescence, more research is needed in very early adolescent populations whilst 
considering developmentally relevant changes and contexts. One of these contexts is pubertal 
development. The preliminary analysis will help to inform the need to emphasize pubertal 
development in subsequent models. Prior research on adolescent alcohol use has focused on 
older adolescents where pubertal status is typically advanced and alcohol use is well 
established (e.g. Donovan, 2007; Donovan, et al., 2004). Novel aspects of this chapter include 
the focus on these associations during pre to early adolescence (ages 10-14).  
Alcohol use and misuse increases during early adolescence (10-14 years of age) 
(Kelly, et al., 2011b), and adolescents who are advanced in their pubertal status may be ill-
prepared for contextual influences on alcohol use (Hummel, Shelton, Heron, Moore, & van 
den Bree, 2013).  Early pubertal development onset predicts substance use (Kelly, et al., 
2012), and effects are independent of age (Kaltiala-Heino, Koivisto, Marttunen, & Fröjd, 
2011).  Relatively little research has focused on early adolescence, when alcohol use often 
emerges, and pubertal development begins.  
Parents have an important protective role in reducing alcohol-related risks (Kelly, et 
al., 2011b).  Key protective factors include communication of clear rules about alcohol non-
use (Habib et al., 2010; Simons- Morton, 2004), providing a safe and secure emotional 
environment (Choquet, Hassler, Morin, Falissard, & Chau, 2008; Luyckx et al., 2011), and 
effectively managing family distress (Chan, Kelly, & Toumbourou, 2013; Kelly, et al., 
2011c).   
According to the Early Maturation Hypothesis (Peskin, 1973), ‘Early maturers’ 
(being more advanced in pubertal development relative to peers) are thought to be ill-
prepared to resist alcohol use and tend to associate with older friends who influence their 
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drinking patterns. The off-time or deviance hypotheses postulate that “late maturers” are also 
at elevated risk because of perceived pressures to build popularity or gain approval from 
peers who are at more advanced pubertal stages (Ge, Conger, & Elder, 1996, 2001). Both of 
these theories point to how individual differences in pubertal development, relative to one’s 
peers, are associated with increased risk of adolescent alcohol use. According to Ge’s 
Contextual Amplification Theory (Ge, Brody, Conger, Simons, & Murry, 2002), social 
processes (including parenting) may amplify the influences of puberty on externalising 
behaviours (including alcohol use). However, it is unclear whether these associations are held 
across the span of adolescence, especially since very little research has focused on the early 
stages of adolescent development.  
Research on the interplay of parenting, pubertal development, and alcohol use is 
comparatively rare (Hummel, et al., 2013). Prior research has focused on negative family 
factors (e.g. lax supervision, harsh/inconsistent parenting, family violence; (Costello, Sung, 
Worthman, & Angold, 2007), and positive factors (warmth, love, and caring behaviours ; 
(Shelton & van den Bree, 2010).  These studies indicate that when family relationship quality 
is low, the risk of alcohol use is elevated for early maturing girls but not boys (Costello, et al., 
2007; Shelton & van den Bree, 2010).  For adolescents in the initial stages of puberty, 
emotional closeness to parents is related to concurrent alcohol use (Fosco, et al., 2012; Kelly, 
et al., 2011c), and for girls, prospectively reduces the risk of both alcohol use and 
engagement with peer drinking networks (Kelly, et al., 2011b). Family conflict, on the other 
hand, has been found to exacerbate risks of girls’ alcohol use in large scale cross-sectional 
research (Kelly, et al., 2011c), and there is emerging evidence that family conflict is related 
to the development of alcohol use over time (Bray, Adams, Getz, & Baer, 2001). Parents may 
reduce the risks associated with pubertal development progress by providing emotional 
security and containment of risks associated with engagement with high risk peers.  In this 
chapter, the influence of parent emotional closeness and family conflict are compared to the 
influence of parental permissiveness of alcohol use, a strong independent predictor of alcohol 
use. Given the theories related to pubertal development mentioned above, it is likely that 
parents are more permissive for those who appear older than their peers. But some 
preliminary research has examined the differences in permissiveness in males and females, 
and also pubertal development differences between males and females. Therefore, it was 
important in our investigation of parent-child relationship and parental permissiveness to 
examine both gender and age-related differences.   
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This chapter examines the extent to which positive and negative dimensions of family 
relationships moderated the association of pubertal development status and alcohol use.  This 
is important to evaluate, because different studies show each to be significantly related to 
alcohol use in early maturing girls, yet these dimensions are obliquely related, and there are 
gender differences in how alcohol use develops in response to family problems (Chan, et al., 
2013; Kelly, et al., 2011b).  Gender differences in how alcohol use develops in response to 
family problems and pubertal development are also likely. We examined these associations in 
a large sample of young adolescents (10-14 years of age), given the importance of this age 
period in the development of alcohol use and the significant role of parents in this 
developmental period relative to later periods (Bray, et al., 2001).  Controls included age, 
parental substance use, involvement in peer drinking networks, and school-level variance in 
alcohol use. Following Costello, et al. (2007) and Shelton and van den Bree (2010), we 
hypothesized that family factors would moderate the association of pubertal stage with 
alcohol use, with this effect being pronounced for girls (the results will be stratified by 
gender).  
 
2.2. Methods 
2.2.1.  Participants  
Participants were students who participated in the Healthy Neighbourhoods Study in 
2006 by the Centre of Adolescent Health at the Royal Children’s Hospital, Melbourne.  The 
survey involved 7866 students (10-14 years old) from 231 schools located in 30 communities 
across three States in Australia (N = 7866) (Jacka et al., 2010). Communities were selected 
by random stratification according to socioeconomic disadvantage (Australian Bureau of 
Statistics, 2009). Within each community, primary (n=164) and secondary schools (n=82) 
were invited to participate, 83% schools (n =443) responded, and 52% of schools agreed to 
participate. Students only participated if signed parent consent was obtained (67%), and 92% 
of students who returned permission forms consented to participation. The survey was web-
based and completed at school (paper copies were available if needed).  The research was 
approved by an Institutional Research Ethics Committee.    
Of the full sample, 152 participants were excluded because of low self-report 
reliability (see 2.2), 41 were excluded due to missing values for alcohol consumption, 22 who 
did not report their age, and 515 who did not respond to puberty items. The final analysis 
sample consisted of 7136 adolescents (91% of the consented sample, 47% male, modal age 
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12). Compared to those meeting inclusion criteria, excluded participants were more likely to 
be male (χ2 = 5.55, p < .05).   
 
2.2.2.  Measures 
Measures were based primarily on the Communities That Care Youth Survey (Arthur, 
Hawkins, Pollard, Catalano, & Baglioni, 2002; Glaser, Van Horn, Arthur, Hawkins, & 
Catalano, 2005).  
Recent Alcohol Use was measured using the item “In the past 30 days have you had 
more than just a few sips of an alcoholic beverage (like beer, wine or spirits)?” (0 ‘No’, 1 ‘1-2 
times’, 2 ‘3-5 times’, 3 ‘6-9 times’, 4 ‘10 or more times’).  Scores were collapsed to create a 
binary variable (any alcohol use, yes/no).   
Pubertal Development was measured using a modified self-report version of the 
Pubertal Development Scale (PDS) (Petersen, Crockett, Richards, & Boxer, 1988)which has 
been validated for Australian school use (Bond et al., 2006). Both males and females 
completed 3 items about their height, body hair growth and skin changes on a 4-point scale (0 
‘has not started yet’, 1 ‘has barely started’, 2 ‘has definitely started’, 3 ‘seems complete’). 
Males and females completed two other gender-specific item (males; “Have you begun to 
grow hair on your face?” and “Have you noticed a deepening of your voice?” females; “Have 
you noticed that your breasts have begun to grow?” and “Have you begun to menstruate 
(started to have your period)?”). Summed scores were used to capture overall pubertal 
development for males/females (α = .74/.75 respectively).  Based on summed scores, 
participants were categorised according to Tanner Stage (Patton et al., 2004; Tanner & 
Whitehouse, 1976).  Only 6% of the participants were in Tanner Stage I (start of physical 
maturation) and only 1% of participants were in Tanner Stage V (completion of physical 
maturation). Therefore, Tanner Stages were collapsed into initial puberty (Stage I/II, 34% of 
the sample), middle puberty (Stage III, 38%) and advanced puberty (Stage IV/V, 28%) 
(Patton, et al., 2004). 
Parent-child emotional closeness was measured separately for mothers and fathers 
with three items (e.g., “Do you feel very close to your mother/father?” 1-4 point scale, α = 
.80/.82 for mothers/fathers). Family Conflict was measured with three items (e.g., “people in 
my family often insult and yell at each other”, 1-4 point scale, α = .79). Parental 
permissiveness was measured separately for beer/wine and spirits (e.g. ‘How wrong do your 
parents feel it would be for you to drink beer or wine/spirits regularly (at least once or twice a 
month)?” (1 ‘Not wrong at all’, 2 ‘A little bit wrong’, 3 ‘Wrong’, 4 ‘Very wrong’, α = .85).  
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Involvement in peer drinking networks was assessed with the question “How many of your 
best friends have tried alcohol (like beer, wine or spirits) when their parents didn’t know 
about it?” (0-4). Scores were collapsed to a binary variable (0/1+) (Kelly, et al., 2012; Kelly 
et al., 2011a). Parental alcohol use was measured separately for mother and father, “Does 
your mother/father drink alcohol?” (0 ‘Never’ to 3 ‘Every day’). Parental education was 
measured with the items ‘What is your mother/father’s highest level of education?’ (1 ‘Didn’t 
complete high school’, 2 ‘Completed high school’, 3 ‘Has a degree from a university’).  
Adolescents were excluded if they reported low self-report reliability by endorsing the 
question “I was not honest at all” (about completing the survey) or the use of a fictitious drug. 
     
2.2.3.  Analysis Plan 
Statistical analyses were performed with STATA 11 (StataCorp., 2009). The main 
statistical design was a 2-level logistic regression model (individuals nested within schools), 
with random effect estimations for school, and recent alcohol use (present/absent) as the 
dependent variable. The influence of pubertal stage was measured separately for each gender. 
Power analyses were estimated using G*Power 3 (Faul, Erdfelder, Buchner, & Lang, 2009).  
To detect OR = 1.2 at 80% power, a sample of 961 is required, so the present sample was 
easily sufficient.  In a stepped approach, main effects were entered into the models first 
followed by key interactions simultaneously. Best fit of main effect versus interaction models 
was determined using Likelihood-ratio tests.  
 
2.3. Results 
2.3.1.  Preliminary analyses 
A higher proportion of boys compared to girls had consumed alcohol (p < .001), and 
as expected, alcohol use was related to advanced pubertal stages (p < .001) (see Table 2-1).  
There were lower levels of emotional closeness, higher levels of family conflict, and more 
parent permissiveness of alcohol use in adolescents who had consumed alcohol compared to 
those who had not (ps < .001).  There were comparable numbers of boys and girls in middle 
puberty, but most boys (52%) were at the initial stages.  A larger proportion of girls were in 
the advanced stages of puberty (40% compared to 12% for boys).  
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Table 2-1. Descriptive statistics and univariate analyses of alcohol use split by gender. 
 Males   Females   
 Last 30 days alcohol use (%) 
 
Last 30 days alcohol use (%) 
 
 No (n = 2432) Yes (n = 751)  No  (n = 3319) Yes (n = 634)  
Pubertal Stages       
  Initial puberty 1347 (82%) 295 (18%) 66.45*** 722 (92%) 64 (8%) 191.82*** 
  Middle puberty 839 (72%) 326 (28%)  1414 (90%) 158 (10%)  
  Advanced puberty 246 (65%) 130 (35%)  1183 (74%) 412 (26%)  
 Mean (SD) Mean (SD) t tests Mean (SD) Mean (SD) t tests 
Low closeness to mother  1.50 (.55) 1.68 (.64) -7.60*** 1.43 (.56) 1.70 (.75) -9.99*** 
Low closeness to father  1.57 (.63) 1.75 (.71) -6.51*** 1.70 (.70) 2.00 (.82) -9.24*** 
Family conflict  2.11 (.82) 2.35 (.81) -7.05*** 2.06 (.82) 2.46 (.85) -11.03*** 
Parental permissiveness  1.31 (.62) 1.91 (.88) -20.93*** 1.29 (.61) 1.97 (.87) -23.76*** 
Age 11.55 (.02) 11.77 (.03) -6.71*** 11.46 (.01) 11.89 (.03) -12.43*** 
Controls     
Peer alcohol use 
  Yes  No 
 
537 (56%) 
1882 (85%) 
 
425 (44%) 
332 (15%) 
 
324.80*** 
 
668 (61%) 
2630 (93%) 
 
420 (39%) 
212 (7%) 
 
565.47*** 
Mother’s alcohol use       
  Never 726 (89%) 89 (11%) 150.95*** 841 (92%) 77 (8%) 95.53*** 
  Occasionally 1502 (75%) 513 (25%)  2151 (83%) 436 (17%)  
  Most Days 159 (59%) 110 (41%)  259 (75%) 85 (25%)  
  Everyday 31 (48%) 34 (52%)  52 (60%) 34 (40%)  
Father’s alcohol use       
  Never 414 (89%) 49 (11%) 131.44*** 540 (94%) 37 (6%) 106.34*** 
  Occasionally 1453 (79%) 387 (21%)  2045 (85%) 352 (15%)  
  Most Days 412 (66%) 217 (34%)  522 (76%) 169 (24%)  
  Everyday 115 (58%) 85 (43%)  145 (71%) 60 (29%)  
*p < .05, **p < .01, ***p < .001. Notes. For males, alcohol was negatively associated with mothers’ and fathers’ education respectively (  = 18.90, p < .001;  = 18.78, p <  .001). State, n.s.  For females, alcohol 
was negatively associated with mothers’ and fathers’ education respectively (  = 11.23, p = .01;  = 21.00, p <  .001). Participants in Victoria had higher rates of alcohol use than the other two States (  = 
27.41, p <.001).   
2 2
2 2
2 2 2
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2.3.2.  Main Analyses 
Main effects for pubertal development, family factors, and controls were first entered 
into main effect models, and then puberty-family interactions were entered. For boys, the 
main effects models indicated that increased risk of recent alcohol use was significantly 
associated with higher levels of family conflict (p<.001), and parental permissiveness 
(p<.001).  And for boys, alcohol use was higher in middle puberty (relative to initial puberty, 
p<.05). For girls, greater risk of recent alcohol use was significantly associated with 
advanced puberty (relative to initial puberty, p<.01), higher levels of family conflict 
(p<.001), and parental permissiveness (p<.001).  In both models, these effects were 
independent of controls, including peer alcohol use (p<.001), and mother’s/father’s alcohol 
use (everyday alcohol use relative to none, p<.001 to p<.05).  Low emotional closeness to 
parents was not associated with alcohol use in either model.  When interactions for the three 
family variables and pubertal stages were added to each main effects model simultaneously, 
Likelihood ratio tests indicated that interaction terms did not improve model fit for males (
=7.08, p=.53) or females ( =14.56, p=.07).  Because model fit was not improved, 
further analysis of interaction terms was inappropriate, and the main effects model was 
retained as the model of best fit (see Table 2-2).  
NB: Although not presented here, gender and its interactions were included in a model 
and Likelihood ratio tests indicated that including gender interactions improved model fit, 
=33.05, p=.02. Specifically, peer alcohol use was associated with increases in risk for 
females significantly more than for males. In this model, none of the family factors by gender 
interactions reached statistical significance.  
 
  
2 2
2
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Table 2-2. Adjusted odds ratio estimates of last 30 days alcohol use 
 Males (n = 2797) Females (n = 3435) 
Main effects ORs 95% CIs ORs 95% CIs 
Pubertal Stages (ref: initial )    
  Middle  1.28* (1.03- 1.61) 1.13 (.78- 1.63) 
  Advanced  1.34 (.96- 1.86) 1.78** (1.22- 2.58) 
Family conflict (Std) 1.22*** (1.09- 1.35) 1.27*** (1.13- 1.43) 
Low emotional closeness to mother (Std) 1.06 (.93- 1.20) 1.02 (.91- 1.15) 
Low emotional closeness to father (Std) 1.05 (.92- 1.19) 1.07 (.96- 1.20) 
Parental permissiveness  1.70*** (1.55- 1.87) 1.81*** (1.65- 1.99) 
Controls     
Age 1.00 (.86- 1.17) 1.04 (.86- 1.25) 
Involvement with peer drinkers 2.91*** (2.35- 3.59) 4.46*** (3.52- 5.64) 
Mother's drinking (Ref: never)     
  Occasionally 2.19*** (1.61- 2.97) 1.28 (.92- 1.79) 
  Most Days 2.78*** (1.81- 4.28) 1.52 (.96- 2.42) 
  Everyday 2.42* (1.14- 5.12) 2.65** (1.30- 5.41) 
Father's drinking (Ref: never)     
  Occasionally 1.57* (1.04- 2.36) 2.30** (1.43- 3.70) 
  Most Days 2.09** (1.34- 3.28) 2.71*** (1.62- 4.54) 
  Everyday 2.91*** (1.68- 5.05) 2.32** (1.23- 4.37) 
 
Estimate SE Estimate SE 
School level variance .21 .11 .24 .12 
*p < .05, **p < .01, ***p < .001. Notes.  For males, mother’s education, n.s., father’s 
education, n.s., and state of residence, n.s.  For females, mother’s education, n.s., father’s 
education, n.s., but state of residence less in QLD compared to VIC (p < .01).  
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2.4. Discussion 
The present chapter is unique in that it assessed the simultaneous contribution of both 
positive and negative dimensions of family relationship quality as well as parental 
permissiveness on alcohol use.  Contrary to our hypothesis, and despite having sufficient 
statistical power, moderating association between family factors and pubertal stages on 
alcohol use were not found.  Pubertal status, parental permissiveness, and family conflict 
were significant independent associates of alcohol use, and these effects were independent of 
each other.  Consistent with our hypotheses, advanced pubertal status was associated with 
alcohol use in girls but not boys. These findings were robust to the inclusion of key controls 
including peer drinking and age.  
The null result for puberty – family interactions appeared at variance with two key 
studies in this area, where puberty-related effects were noted for parental control efforts (a 
variable related to the present variable ‘parental permissiveness’), and positive family 
relationship quality (a variable similar to parent-adolescent emotional closeness; Costello, et 
al., 2007; Shelton & van den Bree, 2010).  Parental control efforts includes measures of 
parental monitoring, rules and consequences for breaking those rules while parental 
permissiveness refers to the degree adolescents perceive their parents to condone their alcohol 
use. While a host of cross-study methodological differences are likely to be relevant, perhaps 
the most likely reason for the variation in findings relates to a focus on pubertal timing in 
earlier research versus pubertal status in the present study. Effects for pubertal timing were 
not evaluated, in part because the cross-sectional design precluded assessment of when 
pubertal stages were reached.  It remains possible that pubertal timing might have accounted 
for the present finding in relation to pubertal status.   
The present study has implications for prevention of alcohol-related risks during 
adolescence.  While we cannot directly compare the influence of pubertal status between girls 
and boys, this study revealed that advanced pubertal status put girls at elevated risk of alcohol 
use but not boys. Monitoring may be more important for girls with older peer groups where 
drinking cultures are established.  The efficacy of family-oriented prevention programs may 
also be time-dependent, for example, potency maybe higher in both early and late pubertal 
stages.  Because the design was cross-sectional, causal inferences are inappropriate. For 
example, other research shows that family factors may hasten pubertal development (Belsky 
et al., 2007; Ellis, 2004; Ellis & Essex, 2007; Ellis & Garber, 2000; Moffitt, Caspi, Belsky, & 
Silva, 1992), and externalizing behaviours (Ellis et al., 2003; Ge, et al., 2002).  Reverse 
causation could not be precluded. Active parental consent may have biased the sample 
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towards those with fewer problems (Kelly & Halford, 2007).  Findings may not generalize to 
children whose pubertal status advances before age 10, or who are substantially delayed in 
their pubertal development.  The study relied on adolescent self-report data only.  Recent 
alcohol use (30 days) was the primary outcome measure and results may not have captured 
alcohol use during other time periods. The current study has demonstrated that parental 
effects and pubertal development independently account for differences in recent alcohol use 
in young adolescent boys and girls.  
In developing a contextually relevant model of adolescent alcohol use, the current 
chapter has illustrated that interactions between puberty and family factors are perhaps less 
important at least in the cross-sectional analysis during early adolescence. Therefore, pubertal 
development will be considered a control instead of an independent variable for the 
remainder of this dissertation.  
Among investigated family factors, parental permissiveness was the strongest 
predictor of adolescent alcohol use closely followed by the presence of family conflict. 
Emotional closeness to parents was not a significant predictor. This suggests that not all 
family constructs are created equally, at least in our investigation of early adolescents. In 
order to inform intervention attempts, it will be important to assess whether how different 
family factors are associated with alcohol use differently over the course of adolescence and 
identify whether there are crucial periods of influence.   
Strengths of this particular investigation included the use of a large community 
sample in Australia, exploration of early adolescents, and comparison of positive, negative 
aspects of family emotional life while considering the impacts of parental attitudes towards 
alcohol use. The role of positive and negative dimensions in moderating the effect of pubertal 
stages and timing on adolescent alcohol use is an area for further research. There are of 
course other distal family factors than can influence on these investigated proximal family 
factors. For example, the effects of divorce on family conflict, or the effects of sibling order, 
however, these factors were beyond the scope of the current investigation. The current dataset 
also allowed for analysis at a school level. School-level variance in alcohol use was built into 
the models given communalities in substance use within schools (Botticello, 2009; Mrug, 
Gaines, Su, & Windle, 2010). However, the current study was cross-sectional in nature 
making it difficult to make longitudinal or causative assertions. It is possible that associations 
between family factors, puberty and adolescent alcohol use fluctuate over the course of 
adolescence with stark differences between males and females but this is yet to be explored.   
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Chapter 3.  Dynamic role of the family on adolescent alcohol use: A 
literature review 
 
There are diverse models and theories on how health risk behaviours like alcohol use 
and misuse develops during adolescence. Contemporary social developmental models are 
used as a foundation for understanding family dynamics in the context of adolescent 
development (Ennett, et al., 2008; Petraitis, et al., 1995). In Chapter 1, the roles of Social 
Learning Theory (Bandura, 1977, 1982, 1986; Miller, 1993) and Social Control Theory 
(Hirschi, 1969) were explored. These theories emphasize two main aspects of parental 
influence; parental control efforts and parent-adolescent relationships. Contemporary social 
developmental models build on the key tenets of specific theories such as Social Learning 
Theory and Social Control Theory by drawing together unique elements of these theories, and 
combining them with other recent and widely accepted theories to build a multidimensional 
and dynamic theoretical base. For example, the social developmental model (Catalano, 
Kosterman, Hawkins, Newcomb, & Abbott, 1996) attempts to draw upon the risk and 
protective factors of these theories to predict adolescent substance use. 
This chapter will move beyond a large body of cross-sectional and longitudinal 
research exploring simple associations, to explore more complex dynamics linking family 
factors and adolescent alcohol use.  Up to this stage in the dissertation, reviews and the cross-
sectional empirical study (Chapter 2) have considered simple associations between family 
relationship quality and adolescent alcohol use as unidirectional and primarily parent initiated 
(parent-led).  The reviews of the literature (Chapter 1) established a solid evidence base that 
family factors such as parental permissiveness, family conflict, and parent-adolescent 
emotional closeness can predict early adolescent alcohol use to varying degrees.  In Chapter 
2, these family factors were found to be independent of peer effects, age and pubertal 
development (which is a key developmental task during adolescence and is also associated 
with adolescent alcohol use).  These complexities include the likelihood that family factors 
may have a contextual role in the progression (or not) of alcohol use and misuse, and that 
parent-adolescents are mutual in their influence.  This chapter will review available theory 
and evidence that potentially account for the developmental context of families and identify 
early influences that may predict the unfolding of alcohol problems as adolescents move 
through their teen years.   
The current chapter will focus on exploring more dynamic social and family-oriented 
theories including how family influences on adolescent alcohol use may fluctuate over time 
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(with potential feedback-loops) and likely interactive factors (e.g. gender, pubertal 
development, peer alcohol use). This chapter also includes a systematic review of studies 
investigating bidirectional roles of parenting and adolescent alcohol use; simultaneously 
considering the roles of parenting on adolescent alcohol use as well as the role of adolescent 
alcohol use on family functioning.  
3.1. Fluctuations of influences over time 
One of the limitations in knowledge relating to family influences on adolescent 
alcohol use is that it is based largely on studies that capture ‘static’ pictures of adolescent 
adjustment and behaviour at a particular point in time. Typically, study designs permit cross-
sectional or longitudinal predictors at a specific point (present or future). While this allows a 
snapshot of influences, these approaches are intrinsically limited for several reasons. First, 
adolescent development is rapid and dynamic, including profound physical (pubertal) change 
(Patton & Viner, 2007; Spear, 2002), social change, development of identity, and evolutions 
in parenting, including increased autonomy and independence from parents (Erikson, 1968; 
Klimstra, 2013).  At different stages of development, the proximal interactivity of parenting 
and offspring behaviour may vary (Shepherd & Dennison, 1996). For example, the type of 
emotional support that is needed by a pre-pubescent young person who spends the majority of 
their time at school or home is very different to the emotional support needs of an adolescent 
who is about to graduate from high school (Kelly, et al., 2011c). The level of monitoring of 
offspring behaviour also changes from early adolescence to young adulthood in a process that 
is likely to be overtly or inadvertently interactive (Hayes, et al., 2004; Ryan, et al., 2010). 
In order to understand the role of families in the development of health risk behaviours, 
it is therefore necessary to build developmental aspects into these models.  The effects of 
some family influences are likely to be more or less strong, depending on developmentally 
related factors (e.g. Laursen, et al., 1998). Second, some facets of parenting may be important 
in early movements towards high risk behaviours, but may operate by increasing the 
likelihood of other contextual factors having a direct influence on risky behaviours. For 
example, a lack of emotional closeness to parents may increase the likelihood of alcohol use, 
but this may be an indirect or short term effect (Steinberg & Morris, 2001; Windle, et al., 
2009; Zucker, et al., 2009). A lack of closeness may increase the likelihood of engagement 
with deviant peer groups, which may ‘take over’ as key developmental influences over 
subsequent years (Akers, 1973; Petraitis, et al., 1995; Steinberg, et al., 1994).  By examining 
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more proximal potential roles of parents/families in alcohol use, potential early determinants 
of alcohol use that are missed in standard longitudinal designs can be captured.   
3.2. Gender and contextual influences 
There is good evidence that girls and boys develop differently, in terms of the emotional 
significance of parent-adolescent relationships, parental control efforts, and alcohol use 
(Hayes, et al., 2004). For instance, girls tend to report higher levels of closeness to their 
mothers compared to boys which is a pattern that doesn’t change through adolescence (Kelly, 
et al., 2011b). Further, the associations between family functioning and adolescent alcohol 
use can’t be studied within a vacuum. The Social Ecological Perspective (Bronfenbrenner, 
1977) suggests that there are nested social systems that contribute to adolescent adjustment or 
maladjustment (Ennett, et al., 2008). There are various complicating factors related to this 
perspective that need to be considered when investigating adolescent problem behaviour 
development. Differing impacts within each community and school and between contexts 
such as how parents impact on friendships are also important (Ennett, et al., 2008). Therefore, 
in building a more comprehensive model of adolescent alcohol use, both gender and 
contextual considerations need to be considered.  
3.3. Transactional influences 
Adolescent problem behaviours and problematic family relationships are also likely to 
be within an transactional system and recursive in nature (Dishion, Nelson, & Bullock, 2004). 
From Coercion Theory (Patterson, 1982; Patterson, Reid, & Dishion, 1992), escalations in 
child externalising behaviours are results of coercive parent-child interactions. Parental 
behaviours shape offspring behaviour over time, but offspring behaviour may also elicit 
certain parental behaviours thereby influencing future child behaviour (Bell & Chapman, 
1986). In the classic example, family members may yell (i.e. engage in parent-child conflict) 
in order to encourage reductions in child externalising behaviours; children may respond with 
heightened negative affect and parents may back down thereby reinforcing the offspring’s 
behaviour. This reinforces the undesirable behaviours in children. Over time, frequent 
coercive cycles result in increased likelihood of undesirable behaviours in children and 
decreases efficacy of parenting. In a natural extension of child reciprocal theories, the 
transactional perspective posits that there are reciprocal influences of parent-led influences as 
well as offspring/child-led influences that occur within a bidirectional system (Bell, 1979). 
From Reactance Theory (Brehm & Brehm, 1981) adolescents are likely to react against their 
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parent’s perceived restriction of freedom (strong parental dismissiveness of alcohol use) by 
consuming alcohol. Or in layman’s terms, this theory posits that adolescents are likely to do 
the exact risky behaviour they perceive their parents to be restricting them from doing. This 
section seeks to expand transactional theories which have largely been based on parents and 
infants or young children.  
From parent-child transactional theories, a possible hypothesis is that parenting 
factors and adolescent alcohol use are mutually causative over time; with negative family 
factors leading to increased likelihood of alcohol use and increased alcohol use leading to 
higher risks of alcohol use. Some studies have begun to demonstrate that externalizing 
behaviours and declines in parental support and control may be recursive over time (e.g. Stice 
& Barrera, 1995). This transaction between parental behaviours and adolescent behaviours 
are implicit within developmental models, including the Social Developmental Model (SDM; 
Catalano & Hawkins, 1996; Catalano, et al., 1996) where ongoing interactions between 
adolescent behaviours and their surroundings (family context, peer context, school context, 
and community context) over time are assumed. The Reciprocal Effects Model specifies that 
not only do parents influence their offspring, but difficult offspring behaviour/ characteristics 
may hamper normal parenting (Lerner & Spanier, 1978; Sameroff, 1975). Despite earlier 
propositions of ongoing transactions between parental behaviours and offspring behaviours, 
most of the empirical literature has focused on the unidirectional influence of parents on 
adolescent alcohol use.  Further, reverse causation is also possible. Preliminary findings 
suggest that parental support declines are predicted by externalising behaviours of offspring 
(Stice & Barrera, 1995). This supports the view that there are transactional properties 
between parent and offspring behaviours. Since the period of adolescence is a sensitive and 
dynamic developmental period, it is likely that aspects of parent-adolescent 
relationships/parental control efforts are also rapidly changing with differing consequences 
on adolescent wellbeing. Parent/family factors are likely to be influenced by, in addition to 
prospectively influential, on adolescent health risk behaviours like alcohol use.  For example, 
as adolescents begin to experiment with adult-like behaviours, parents may evolve their 
parenting behaviours to address (or not) such behavioural developments in their adolescent.  
Unhealthy parent approaches might be those that generate high levels of conflict, which 
generates anger and resentment, further increasing the risk of alcohol use.  Healthy 
adaptations to supervision and clear communication with adolescents who have begun 
experimenting with alcohol may ‘head off’ further escalations in alcohol use.  The exact 
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mechanisms of how adolescents develop risky behaviours (including alcohol use) and how 
these mechanisms evolve across adolescence are not well understood.  
Modelling parental influences and adolescent alcohol use within a transactional/ 
recursive framework has several advantages. Firstly, it helps to ascertain whether 
bidirectional effects exist. Secondly, modelling bidirectional effects helps to establish 
causality through the theory of directionality by ruling out confounding reverse causation. 
Researchers have begun to investigate reverse causation and bidirectional explanations. That 
is, both the influence of parenting-practices on adolescent behaviour as well as the how 
adolescent behaviours may elicit parenting reactions (e.g. Wang, et al., 2011). For example, 
while active monitoring of adolescent behaviour may reduce the likelihood of problem 
behaviour, engagement in problematic behaviours may lead parents to become frustrated with 
and decrease monitoring efforts (e.g. Stice & Barrera, 1995). There is now a growing body of 
research investigating the bidirectional roles of perceived family factors and adolescent 
substance use. However, to date, there has not been a systematic review of these studies to 
synthesize the mutual longitudinal impacts of parenting and alcohol use.  
3.4. Systematic review 
The aim here is to expand our knowledge of existing models of adolescent alcohol use 
by (1) considering parental influences as potentially fluctuating over the course of 
adolescence, (2) considering potential recursive associations and (3) considering gender and 
other contextual influences.  
 
3.4.1.  Methods 
In order to examine bidirectional associations between parenting and adolescent 
substance use over adolescence, only longitudinal studies were included. Experimental, 
cross-sectional and time series studies were excluded from this review. In line with other 
reviews investigating the role of parents in adolescent alcohol use (e.g. Ryan, et al., 2010), 
adolescents aged 18 years or younger were reviewed with the exception of US-based studies 
where the legal drinking age of 21 was used as the cut-off. Measures included any measure of 
adolescent alcohol use (whether self-report, reported by parents, whether past year alcohol 
use, lifetime alcohol use, recent alcohol use, heavy episodic drinking) and any family factor 
(whether perceived by adolescents, reported by parents, whether related to parent-adolescent 
relationships, general or specific parental behavioural management). Searches were 
conducted in MEDLINE, PSYCINFO, and OVID. English language published between 
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January 1990 and June 2013. Abstract keywords: (a) alcohol, drink*, (b) paren*, famil*, 
mother, father (c) child*, adolescen*, you*; minors, school (d) longitudinal, cohort, follow-
up, prospect*, and (e) reciproc*, bidirectio*. Title abstracts screened for inclusion criteria (1) 
association between parenting and adolescent alcohol use studies longitudinally (2) outcome 
was measured when participants were under 21 (USA) or under 18 (any other country) (3) 
study population broadly representative of adolescents within the general community (studies 
of clinic populations, unemployed, incarcerated, pregnant girls excluded). Additional studies 
met the inclusion criteria identified by scanning references in reports retained in the primary 
search. Only full text journal articles were retained for the analyses. 
 
3.4.2.  Results 
The search strategy yield in 163 titles (repeated titles were removed). This was then 
reduced to 100 papers to be subject to an abstract review (studies that did not meet inclusion 
criteria were removed) and further reduced to a final 13 papers (8 directly measuring 
adolescent alcohol use, a further 5 papers included alcohol use within a broader construct) 
met inclusion criteria. These studies were summarized in Table 3-1. For the studies that 
included alcohol use as a distinguishable outcome measure, mostly two (38%) to three waves 
(62%) of data collection was used. Retention rates ranged from 71% to 99% with 6 months 
(12%), one year (63%) and two year (25%) lagged collection points. Sample sizes ranged 
from 428 to 2538 adolescents. The studies were published between 2006 and 2011 with half 
of these studies using data from the Family and Health (Netherlands) dataset. 
A particular advantage of the Family and Health study was the full family design (mother, 
father, younger and older sibling) was the ability to explore influences on both older and 
younger adolescents while considering sibling order.  
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Table 3-1. Summary of included studies for review 
First author/ 
year 
Place/ study Baseline 
age 
Waves/ 
years apart/ 
retention 
N/ method of 
analysis 
Effect of parenting on substance use Effect of alcohol use (substance 
use) on parenting 
Gender/other 
contexts 
[1] Clark/ 
2008 
USA 
Half COAs 
10-12 
M= 11 
 
3 waves/ 
2 years/ 
91%  
 
773 (29% female)  
Cross-lagged SEM 
with latent parent 
and alcohol 
Supervision not related to subsequent 
alcohol use. 
Higher levels of alcohol use T2 
related to less subsequent 
supervision T3 (β= -.12), not T1. 
 
[2] Otten/ 
2008 
Netherlands/ 
family and 
health 
Older  
14-17  
M= 15 
Younger 
13-15  
M= 13 
2 waves/ 
2 years/ 
94% 
428 (50% females) 
Cross-lagged path 
SEM 
Older sibling 
Mother alcohol use related to alcohol 
use (β= .12) but not father use.  
 
Younger sibling  
Mother/father alcohol use to 
adolescent use (β= .10 and .11). 
Older sibling 
Alcohol use related to both 
mother (β= .09) and father (β= 
.07) alcohol use. 
Younger sibling 
Alcohol use not related to 
mother/father use. 
Sibling order 
 
[3] 
Shelton/ 
2010 
USA/  
Add health 
11-14  
M= 14 
2 waves/ 
1 year 
88% 
2538 (53% female) 
Stacked SEM 
Girls 
Parent-child relationship related to 
alcohol for early (β= .16)/on-time 
(β=.09) maturing. Not late. 
 
Boys 
Parent-child relationship related to 
alcohol for ontime (β=.07) maturing. 
Girls 
Alcohol related to parent-child 
relationship for on-time (β= 
.06)/late (β=.18) maturing. Not 
early. 
Boys 
Alcohol related to parent-child 
relationship for ontime (β=.06) 
maturing. 
Gender 
differences 
Puberty 
 
  47 
[4] Van 
der Vorst/ 
2010 
Netherlands/ 
Family and 
Health 
13-16 
M = 13 
3 waves/  
1 year/  
94%  
428 (52% female) 
Cross-lagged path 
SEM  
Overall sample 
Overall, alcohol communication T2 
related to alcohol use T3 (β=.17) but 
not T1. 
For low drinkers, alcohol 
communication not related to alcohol.  
For moderate/heavy alcohol 
communication T2 related to alcohol 
use T3 (β=.31) but not T1.  
Girls 
Alcohol communication not related to 
alcohol use  
Boys 
Overall, alcohol communication T2 
related to alcohol use T3 (β=.30) but 
not T1/T2. 
For low drinkers, alcohol 
communication not related to alcohol.  
For moderate/heavy, alcohol 
communication T2 related to alcohol 
use T3 (β=.39) but not T1.  
Overall sample 
Overall, alcohol not related to 
subsequent alcohol-specific 
communication.  
For low drinkers, alcohol not 
related to alcohol communication.  
For moderate/heavy, alcohol T1 
related to alcohol communication 
T2 (β=-.26) but not T2.  
Girls 
Alcohol communication not 
related to alcohol use  
Boys 
Overall, alcohol communication 
not related to alcohol use  
 
For low drinkers, alcohol not 
related to alcohol communication.  
For moderate/heavy, alcohol T1 
related to alcohol communication 
T2 (β=-.41) but not T2.  
Gender 
differences 
[6] Van 
der Vorst/ 
2006 
Netherlands 11-14 
M= 12 
3 waves/ 
6 months/ 
88-94%  
1358 (49% females) 
Cross-lagged path 
SEM 
Overall sample 
Attachment not related to alcohol use 
Psych control not related to alcohol 
use 
Strict control related to alcohol use 
(β=-.09 and -.10) 
 
Boys 
Attachment T2 related to alcohol T3 
(β=-.08). Not T1 
Psych control not related to alcohol 
use 
 
Overall sample 
Alcohol use related to attachment 
(β=-.06 and -.05) 
Alcohol use not related to psych 
control 
Alcohol use related to strict 
control (β=-.06 and -.02) 
Boys 
Alcohol use not related to 
attachment.  
Alcohol use related to psych 
control (β= .09 and .07)  
 
Gender 
differences 
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Strict control T2 related to alcohol 
use T3 (β=-.17). Not T1.  
 
Girls 
Attachment not related to alcohol use. 
 
Psych control not to alcohol use 
 
Strict control not related to alcohol 
use 
Alcohol use related to strict 
control (β=-.08 and .03) 
 
Girls 
Alcohol use T1 related to 
attachment T2 (β=-.10). Not T2. 
Alcohol use T1 related to psych 
control T2 (β=-.10). Not T2.  
Alcohol use not related to strict 
control.  
[7] van der 
Zwaluw/ 
2008 
Netherlands/ 
Family and 
health 
Older  
14-17 M= 
15 
Younger 
13-15 M= 
13 
3 waves/ 
1 year/  
97%  
428 (47% female 
older 52%female 
younger) 
Cross-lagged path 
SEM 
Older sibling 
Father/mother permissiveness T1 
related to alcohol use T2 (β=.15/ 
β=.12)  
Alcohol-specific control not related 
to alcohol use  
 
Father/mother control T2 related to 
alcohol use T3 (β=-.11/ β=-.18).  
 
Support not related to alcohol use 
 
Younger sibling 
Father/mother permissiveness T1 
related to alcohol use T2 (β= .17/.17). 
Father/mother alcohol-specific 
control T1 to alcohol use T2 (β=-.23/ 
-.24).  
Father/mother control T1 related to 
alcohol use T2 (β=-.15/-.14).  
Father/mother support T1 related to 
alcohol use T2 (β=-.10/-.15) 
Older sibling 
Alcohol use not related to 
permissiveness  
 
Alcohol use T1 related to father 
alcohol-specific control T2 (β=-
.10) 
Alcohol use T2 related to 
father/mother control T3 (β=-.12/ 
β=-.14). 
Alcohol use not related to 
support. 
Younger sibling 
Alcohol use not related to 
permissiveness 
Alcohol use T1/T2 related to 
mother alcohol-specific control 
T2/T3 (β=-.10, -.12/ -.10). 
Alcohol use T1 related to mother 
control T2 (β=-.09) 
Alcohol use T1 is related to 
father/mother support T2 (β= -
.11/-.08).  
Sibling order 
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[8] White/ 
2011 
UK 11-14 
M= 14 
2 waves/  
1 year/  
71%  
671 (51% females) 
SEM 
Boys 
Model didn’t fit  
Girls 
Family meals related to alcohol use 
(β= -.22) 
Boys 
Model didn’t fit  
Girls 
Alcohol use related to family 
meals (β= -.33). 
Gender 
differences 
Other studies where alcohol use was included in a broader construct  
[9] Coley/ 
2008 
USA 12-16 
M = 14 
4 waves/  
1 year 
90-93%  
3317 (47% females) 
Multilevel growth 
trajectories 
Family activities (β= -.02) related to 
substance use (within).  
Family activities (β= -.13 and β=.01) 
related to substance use (between 
intercept and slope, respectively).  
Mother knowledge (β= -.06)/father 
knowledge (β= -.06) to substance use 
(between intercept, i.e. average) 
Substance use doesn’t predict 
family activities, parent 
knowledge (within).  
Substance use predicted average 
(β=-.08)/change (β= -.41) in 
family activities.  
Substance use predicted average 
(β=-.05)/change (β= -.01) in 
mother knowledge 
Substance use predicted average 
(β=-.07)/change (β= -.10) in 
father knowledge 
 
[10] 
Hoffman/ 
1998 
USA 10-16 
M = 13 
3 waves / 
1 year/ 
96%  
777 (51% female) 
Non-recursive SEM 
Family attachment did not influence 
drug use 
Drug use influenced family 
attachment (β= -.13) 
Peer use 
[11] Huh/ 
2006 
USA 11-15 
M = 13 
2 waves/ 
1 year / 
?? 
496 (100% female) 
SEM cross-lagged 
paths 
Parental control on substance abuse 
(β= -.11) 
Parental support not related to 
substance abuse 
Substance abuse related to 
parental control (β = -.11) 
Substance abuse not related to 
parental support 
 
[12] Stice/ 
1995 
USA 10-15 
M = ? 
2 waves/ 
1 year/ 
99% 
441 (47% female) 
Covariance SEM 
COAs 
Parental control to substance use (β=-
.12).  
Parental support to substance use (β= 
-.11) 
Substance use on parental control 
(β= -.16) 
Substance use on parental support 
(β= -.14) 
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[13] Wang 
/ 2011 
USA 11-14 
M = 12 
3 waves/ 
1 year/ 
91%  
(54% female) 
Hierarchical Linear 
modelling 
Parental knowledge (β=-.78) and 
warmth (β=-.45) to substance use.  
 
Substance use to parent 
knowledge (β=-.02) and warmth 
(β= -.03) 
 
Substance use to parental rule 
making  (β= -.02) 
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There were a range of family domains explored in these 13 studies. The most 
common family domain of investigation was parent-adolescent relationships which included 
measures investigating parental warmth, parental support and family cohesion. Parental 
control efforts, parental knowledge and supervision were also explored. Alcohol-specific 
communication and perceived approval for alcohol use were explored in two studies. Other 
investigated family variables included parent alcohol use and family meal involvement. 
Where there were subsamples in studies, (e.g. two distinct age samples), these were 
considered separate samples in this discussion.  
 
Parent-influences are stronger at certain stages 
One of the key foci of this dissertation is the influence of parenting on early 
adolescent alcohol use (ages 10- 14), and whether this influence varies across the adolescent 
years. Chapter 2 already highlighted the importance of parental permissiveness and family 
conflict in early adolescent alcohol use. In the 13 studies covered in this review, 4 of the 
studies were able to explicitly measure the impact of parenting in the early adolescent years 
for alcohol use (Clark, Kirisci, Mezzich, & Chung, 2008; Shelton & van den Bree, 2010; Van 
der Vorst, Engels, Meeus, Dekovic, & Vermulst, 2006b; White & Halliwell, 2011). 
Unfortunately, these studies were only 2-3 waves in nature and were unable to capture these 
changes from early adolescence through to late adolescence. However, taken together with 
the other studies focusing on middle and late adolescence, these studies were able to 
preliminarily capture how parenting influences alcohol use from early adolescence through to 
late adolescence.  
Parental control efforts (e.g. supervision, monitoring, rules) was measured in seven of 
the reviewed studies (Clark, et al., 2008; Coley, Votruba- Drzal, & Schindler, 2008; Huh, 
Tristan, Wade, & Stice, 2006; Van der Vorst, et al., 2006b; Wang, et al., 2011). Overall, 
studies found that greater parental control was related to less subsequent alcohol and other 
substance use (Coley, et al., 2008; Huh, et al., 2006; Stice & Barrera, 1995; Van der Vorst, et 
al., 2006b; van der Zwaluw et al., 2008; Wang, et al., 2011). All of these studies were 2-3 
waves in nature and found significant effects from ages 12 to 15. However parental 
supervision was only able to predict average levels of substance use and not changes in 
substance use over time, especially prior to age 14 (Clark, et al., 2008). This suggests that 
parental control efforts appeared to be associated with subsequently less alcohol use and 
other substances, at least for those in mid to late adolescence. Two of the reviewed studies 
investigated the role of alcohol-specific parenting (Van der Vorst, Burk, & Engels, 2010; van 
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der Zwaluw, et al., 2008) which produced slightly mixed findings. Perceived parental 
permissiveness for alcohol use at ages 13 and 15 was prospectively associated with less 
alcohol use but not at age 14 (van der Zwaluw, et al., 2008). However, the strength of 
association between permissiveness and adolescent alcohol use did not appear to vary 
between the different ages. Meanwhile, alcohol-specific parenting (including alcohol-specific 
communication) was either not related to adolescent alcohol use throughout the studied ages 
of 13 to 15, or, contrary to hypotheses, increased alcohol-specific communication actually 
leading to prospectively more adolescent alcohol use, especially for those with 
moderate/heavy alcohol use patterns (and less so for social/light drinkers)(Van der Vorst, et 
al., 2010; van der Zwaluw, et al., 2008). Taken together, this indicates that both general 
parental control effects and alcohol-specific control efforts are important throughout the 
adolescent years with dips and toughs of influences observed in mid-adolescence.   
Most of the reviewed adolescent studies have also focused on parent-adolescent 
relationships. Seven of the reviewed studies investigated the role of parent-child relationship 
and parental support on adolescent alcohol and substance use (Hoffman & Su, 1998; Huh, et 
al., 2006; Shelton & van den Bree, 2010; Stice & Barrera, 1995; Van der Vorst, et al., 2006b; 
van der Zwaluw, et al., 2008; Wang, et al., 2011). Findings were mixed. Some studies found 
that parent-child relationships were only significant during the early to mid-adolescent years 
(ages 12-14)(Shelton & van den Bree, 2010; Stice & Barrera, 1995; Wang, et al., 2011), with 
associations in very early adolescence and late adolescence not reaching statistical 
significance (van der Zwaluw, et al., 2008). Still other studies found that attachment and 
parental support was not prospectively associated with adolescent substance use in the 
subsequent wave (Hoffman & Su, 1998; Huh, et al., 2006; Van der Vorst, et al., 2006b).  
Involvement in prosocial family activities (including family meals) was investigated in two 
mid-adolescent studies (Coley, et al., 2008; White & Halliwell, 2011). Both of these studies 
found that involvement in prosocial family activities were related to less subsequent alcohol 
and other substance use. Mid-adolescence appears to be a time where studies have found 
strong influences of family emotional closeness and family activities. However, there are 
alternative explanations for these findings including the lower prevalence of alcohol use in 
very early adolescence reducing the likelihood of finding significant effects for those outlying 
ages.    
From investigating the parental influences on adolescent alcohol and other substance 
use, it became clear that while better parental control efforts were stronger predictors of less 
subsequent substance use the associations for parent-adolescent relationships were mixed. 
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While patterns appeared to differ in middle adolescence to late adolescence, there weren’t 
really enough studies covering the span of adolescence to determine whether there were 
specific age related differences, especially for early adolescence.   
 
Recursive influences are likely 
Another focus of the current dissertation is the presence of recursive or transactional 
associations between family factors and adolescent alcohol use. One of the key inclusion 
criteria for this review was the inclusion of potential paths between adolescent alcohol use 
and subsequent changes in family functioning, this is an often omitted part of longitudinal 
models and studies. Most commonly, cross-lagged path models were used in the presented 
studies. Cross-lagged path models within a structural equation modelling (SEM) framework 
have the advantage of being able to better test causation while considering autoregressive 
effects (or stability of constructs over time), reverse causation, and considering the within-
wave associations between variables. Standardised regression coefficients also allow for 
comparison of relative strength of associations. A key strength of cross-lagged models is also 
the ability to pinpoint critical times of influence, which could better inform times of 
intervention and further research. Another strategy used to model these dynamic changes 
throughout adolescence is the use of multilevel growth trajectories (e.g. Coley, et al., 2008; 
Wang, et al., 2011). In essence the lagged trajectories of parenting can be used to predict 
alcohol use, and lagged trajectories of alcohol use can be used to predict parenting. This type 
of analysis is able to capture within and between person differences, and looks at both 
intercepts and growth over time. While multilevel growth trajectories can provide crucial 
insight into between group differences while accounting for within-person changes over time, 
trajectory analyses necessarily smooths out changes over time, which may remove important 
information about how alcohol use develops at different stages during adolescence.   
The influence of adolescent alcohol and other substance use on parental control 
efforts (including supervision, strict control) was measured in seven of the reviewed studies 
(Clark, et al., 2008; Coley, et al., 2008; Huh, et al., 2006; Van der Vorst, et al., 2006b; Wang, 
et al., 2011). In general, adolescent substance use was prospectively associated with 
reductions of parental control efforts across adolescence (ages 11 to 17), but the strength of 
these influences reduced over the course of adolescence (Clark, et al., 2008; Coley, et al., 
2008; Huh, et al., 2006; Stice & Barrera, 1995; Van der Vorst, et al., 2010; Van der Vorst, et 
al., 2006b; van der Zwaluw, et al., 2008; Wang, et al., 2011). Two of the reviewed studies 
investigated alcohol-specific parenting (Van der Vorst, et al., 2010; van der Zwaluw, et al., 
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2008). Alcohol use at ages 13 to 15 was associated with decreased parent alcohol-specific 
control (van der Zwaluw, et al., 2008) but alcohol use was not prospectively related to 
changes in alcohol-specific communication nor perceived parental permissiveness (van der 
Zwaluw, et al., 2008). Closer examination of the results indicated only alcohol use at the 
youngest age (13) was related to alcohol-specific communication in a subsequent wave, and 
alcohol use at this young age was actually related to less communication by parents. 
Considering these sets of results, it appears that as adolescents increase their drinking, their 
perceptions of parental control efforts decrease, or parents actually decrease their attempts to 
reduce alcohol-related risks. 
Seven of the reviewed studies investigated the role of adolescent alcohol and 
substance use on parent-adolescent relationships (including parental support) (Hoffman & 
Su, 1998; Huh, et al., 2006; Shelton & van den Bree, 2010; Stice & Barrera, 1995; Van der 
Vorst, et al., 2006b; van der Zwaluw, et al., 2008; Wang, et al., 2011). In general, studies 
found that adolescent alcohol and substance use was associated with less subsequent parental 
support and weaker parent-child relationships (Hoffman & Su, 1998; Shelton & van den 
Bree, 2010; Stice & Barrera, 1995; Van der Vorst, et al., 2006b; Wang, et al., 2011). 
However, this relationship was less likely to hold during late adolescence (Huh, et al., 2006). 
Two of the reviewed studies also investigated prosocial family activities in mid-adolescents 
(Coley, et al., 2008; White & Halliwell, 2011). Alcohol and other substance use were 
prospectively related to significantly less involvement in prosocial family activities (Coley, et 
al., 2008; White & Halliwell, 2011). While the negative impact of alcohol use of family 
relationships during mid-adolescence is relatively clear, the influences in early and late 
adolescence is relatively unclear.  
This section highlighted an area of emerging research– the prospective influence of 
adolescent substance (including alcohol) use on family functioning, even if the associations 
are generally weak and vary by family domain.  
  
Gender differences 
Girls and boys vary in the way they physically develop, the way their parents relate to 
them and control their behaviour, and they vary in the initiation and changes in patterns of 
alcohol use. A range of longitudinal research has demonstrated that these gender differences 
are important. This includes the trajectories in which alcohol use develops (Barnes, Reifman, 
Farrell, & Dintcheff, 2000; Schulte, Ramo, & Brown, 2009), how parenting is related to 
alcohol use (Barnes, et al., 2000; Kelly, et al., 2011b; Kelly, et al., 2011c; Yeh, Chiang, & 
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Huang, 2006), and how puberty or psychosocial adjustment is important (Arım, Tramonte, 
Shapka, Dahinten, & Willms, 2011; Patton & Viner, 2007; Yeh, et al., 2006). 
Gender differences in the transactional associations were noted in several of the 
reviewed studies. Both general and alcohol-specific parental control efforts appeared to be 
more important in boys than girls (Van der Vorst, et al., 2006b; van der Zwaluw, et al., 2008). 
The strongest of these findings were in middle adolescence; unfortunately the reviewed 
studies did not focus on findings in early or late adolescence where gender differences may 
also be relevant. Conversely, parent-adolescent relationships and involvement in prosocial 
family activities appeared more important in predicting alcohol use in girls than boys, and 
vice versa for adolescent alcohol use influenced parenting (Coley, et al., 2008; Hoffman & 
Su, 1998; Huh, et al., 2006; Shelton & van den Bree, 2010; Stice & Barrera, 1995; Van der 
Vorst, et al., 2006b; van der Zwaluw, et al., 2008; Wang, et al., 2011; White & Halliwell, 
2011). More research can enhance our understanding of how gender differences of 
transactional influences can vary over time.  
 
Influences of other social systems 
As noted in Chapters 1 and 2, adolescent development necessarily evolves within a 
biological and social context of changes (sensation seeking, depression, pubertal 
development, involvement in peer drinking networks, parental alcohol use as well as school 
level and community level changes). Some studies were able to control for socioeconomic 
status, ethnicity and parental substance use. One of the 13 reviewed studies investigated the 
bidirectional associations between family alcohol use and adolescent’s own alcohol use 
(Otten, van der Zwaluw, van der Vorst, & Engels, 2008). Bidirectional associations were 
found for older adolescents but not younger adolescents such that in the older sibling, 
mother’s alcohol use was positively associated with subsequent adolescent alcohol use and 
increased alcohol use were associated with subsequent increases in parental alcohol use 
(Otten, et al., 2008). Only one study considered the impact of pubertal development (Shelton 
& van den Bree, 2010). Shelton and van den Bree (2010) found that reciprocal associations 
between adolescent alcohol use and parent-child relationship was more likely for those with 
on-time pubertal development compared to those who were either early or late. One study 
considered peer substance use (Hoffman & Su, 1998) with peer use leading to both 
subsequent increases in drug use and decreases in family attachment. Given that some 
theorist have argued about the interactive role of peer substance use by moderating or 
meditating the influence of parents on adolescent’s own use (Bandura, 1977, 1982, 1986; 
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Miller, 1993), it is surprising that few of the other reviewed studies controlled for peer 
substance use. No other controls for depression or school/community level were considered 
in these reviewed studies.  
 
3.4.3.  Discussion 
Only 13 studies met eligibility criteria to be included in this review, with 8 
specifically measuring alcohol use. The family constructs investigated in these 13 studies 
match strongly with factors previously identified to be important within the social learning 
and attachment perspectives. From a social learning perspective, modelling of alcohol use 
through parental alcohol use, and efforts to prevent adolescents from exposure to substance 
using models through monitoring and parental control were examined. From an attachment 
perspective, parent-child relationships, parental support and opportunities to be prosocially 
involved in the family were examined. Several of the reviewed studies have attempted to 
measure family constructs from both of these perspectives concurrently. This allowed a 
preliminary comparison of the effects.  
This literature review highlighted significant family domain related differences. From 
parental control efforts, it was expected that exposure to family members who consume 
alcohol and other substances, having poor control over adolescent behaviour, conveying more 
permissiveness for alcohol use, would make an adolescent more likely to drink alcohol or 
take other drugs in early adolescence. Parental consumption of alcohol use was associated 
with more alcohol use, and this was more prominent at younger ages. Less parental control of 
behaviour and parental permissiveness was associated with more alcohol and substance use, 
but the strength varied by age, gender and parenting domain. Taken altogether, it appears 
there are windows of opportunities for interventions from a social learning perspective. An 
important note, alcohol-specific communication with adolescents in mid-adolescence was 
actually associated with increased subsequent alcohol use. This effect was isolated at age 14 
and not found at age 13. Since the study only had three waves of data collection, starting 
from a mean age of 13, it is unclear whether this effect would carry to other older 
adolescents.  
Results for parent-adolescent relationships were mixed. Some studies found that 
parent-child relationships and parental support were related to less alcohol use. Other studies 
found that parent-child relationships, parental support and prosocial family involvement were 
not associated with subsequent alcohol and other substance use. Again for these family 
constructs, age may be a critical factor, for example, parental support was more likely to be 
  57 
significantly related to alcohol use between the ages of 12-14, and more likely in boys than 
girls. This latter finding is surprising given that most of the unidirectional literature in the 
area has suggested that parental support is more important for girls than boys.  
As far as we are aware, this is the first review of studies investigating the reciprocal 
influence of adolescent alcohol and substance use on family functioning. By including these 
potential paths of reverse causation, we were able to more conservatively estimate the effects 
of family functioning on adolescent alcohol and other substance use. Not only this, but we 
were able to illustrate the importance of considering adolescent alcohol and substance use on 
family functioning.  
There are some limitations in the summarized studies. Studies relied on adolescent 
reports of parenting behaviour. This is valid since only adolescents can inform us to the 
perceived effectiveness of such practices. The most common covariates included gender, 
race, socioeconomic status and parental/household substance use/disorder, however, more 
dynamic controls were not accounted for (for example, the shifting influence of substance 
using peers). Only one study included drinking with best friend and one study included 
pubertal timing as a covariate in the final model of analyses.  
 
3.5. Developmentally relevant models are needed 
Most developmental models and research studies assume an almost uniformity of 
models across the span of adolescence, that influences are unidirectional in nature and that 
gender and social contextual influences are static rather than dynamic in nature. However, as 
Chapter 1 illustrated, there are many, rapid and often time-limited changes that occur 
between childhood and adulthood. There are different developmental challenges and 
transitions at early, middle and late adolescence (Short & Rosenthal, 2008). For example, 
parental support may act as a buffer during high school transition (Gottfredson & Hussong, 
2011). Many models of development focus heavily in the pre-adolescent/ childhood years or 
post mid-adolescent years. More research can help to enhance our understanding of the 
adolescent years.  
Early adolescence is important since this is typically when alcohol use begins and 
escalates. For example, alcohol use doubles between grades 4 and 6 (Donovan, 2007). During 
early adolescence, there are influences of peer selection and adolescent influence on alcohol 
use, however, only selection during mid-adolescence (Mercken, Steglich, Knibbe, & de 
Vries, 2012). Only a small proportion of studies have focused on the early adolescence and 
mechanisms in which parental and social influences unfold throughout the adolescent years. 
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Instead, longer term/ larger lagged unidirectional influences of parental influences are 
considered. For example, longitudinal studies have demonstrated how parents continue to 
influence offspring drinking patterns at later time points including early adulthood (e.g. Abar 
& Turrisi, 2008; Wood, Read, Mitchell, & Brand, 2004). However, changes are possibly 
more than unidirectional and linear in nature as illustrated by the systematic review in the 
above section. Some elements of family functioning may be more relevant at certain stages 
compared to others, and adolescent alcohol use may also impact on family functioning.  
There are only a handful of theories investigating recursive changes in adolescent 
alcohol use. According to the cascading pathway model, a series of stressful events can lead 
to an unfolding of failures to resolve developmental tasks (Cummings, Davies, & Campbell, 
2000). This puts adolescents at risk of unhealthy developmental patterns, including alcohol 
use. A more recent model, the dynamic cascade model (Dodge et al., 2009) proposes that the 
development of illicit substance use during adolescence can often have its origins early in 
adolescents with antecedents that lead on to other risky antecedents and finally onto illicit 
substance use. The authors propose a temporal order in which one domain (be it biological 
factors, social ecology, early parenting, early peer relations) lead onto subsequent domains 
(e.g. adolescent parenting and adolescent peer relations).  
Finally, it is likely that recursive paths between parents and their offspring fluctuate 
across the span of adolescence. These influences appear to differ by domain of parenting; 
namely parental control efforts and parent-adolescent relationship quality.  
 
3.6. Conclusions 
There are several important conclusions to be drawn from this review. Firstly, not 
only does parenting have direct effects on subsequent adolescent alcohol use, but this 
relationship is likely to be recursive with some studies showing effects of adolescent alcohol 
use on subsequent family functioning. More research is needed on how the association of 
family factors and adolescent alcohol use unfolds as individuals move through adolescence. 
Available findings are mixed and vary according to the domain of family functioning 
assessed. Secondly, there are likely individual differences, as considered within a social 
developmental framework at play including gender, emotional adjustment and propensity to 
risk likely to be associated with neurological development. While there is a host of studies 
investigating longer term impacts of families on adolescent alcohol use, this review has 
demonstrated the need to look at more proximal short term impacts of both parenting and 
adolescent alcohol use since these are likely essential in directly impacting risky contexts. 
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Therefore, it is important to develop a more comprehensive model of adolescent alcohol use 
by understanding how parenting influences alcohol use at different points in time, how 
alcohol use might influence parenting and what developmentally relevant factors can impact 
on these associations over time.  
 
3.7. Further thesis objectives 
The focus of this dissertation is on the developmentally specific and dynamic changes 
in alcohol use and parenting from very early adolescence. Firstly, we focus on understanding 
the roles of parents in very early adolescent alcohol use and how this evolves from early to 
late adolescence in the context of the main challenges young people face (including pubertal 
development and peer alcohol use). Next, this dissertation seeks to highlight potential paths 
of recursive influence between adolescent alcohol use and family functioning.  
While some studies have started to explore bidirectional relationships between 
parenting and adolescent substance use, mixed findings have emerged; some finding 
recursive influences while others have not. Of the 13 studies, only 6 investigated 3 or more 
waves of data collection and only 4 studies could isolate effects during the early adolescent 
period (ages 10-14). This dissertation is an extension of these studies and aims to investigate 
a wide range of family factors in a large longitudinal sample with five waves of data 
collection. By using more waves of data collection, whether bidirectional influences between 
adolescent alcohol use and family factors exists can be explored and crucial periods of 
influence can be identified.   
 
The key research question is: How and when are parents important in the development of 
alcohol use over the course of adolescence? 
The aims of the next series of studies are:  
 To understand how parental control efforts and parent-adolescent relationships are 
proximally associated with alcohol use during early adolescence,  
 To expand on existing two-wave or cross-sectional research by looking at how 
bidirectional associations between family factors and adolescent alcohol use unfold 
over the course of adolescence.  
 To extend social developmental models of adolescent alcohol use including Social 
Learning Theory (Bandura, 1977, 1982, 1986; Miller, 1993) and Social Control 
Theory (Hirschi, 1969) by examining dynamic and developmentally sensitive impacts 
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of parenting and adolescent alcohol use by investigating the influences of gender, 
puberty and peer alcohol use. 
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Chapter 4.   Exploring dynamic and developmentally sensitive associations 
between adolescent alcohol use and families: Methods and preliminary 
analyses 
 
4.1. Introduction 
It is clear that family functioning has an influence on adolescent alcohol use, with 
some differences between parent control efforts and parent-adolescent relationships 
highlighted in both Chapter 2 and 3. The next three chapters (including this one) will focus 
on extending our knowledge of these two domains of family influence. From the preceding 
chapters, several themes emerged. There is a general lack of research investigating the 
proximal influences of parental factors on early adolescent alcohol use. While there are 
studies investigating the longer term influences of parents, shorter term influences are likely 
to be important in determining involvement in risky contexts. Given the rapid developmental 
changes and social changes during adolescence, it is likely that parental influences vary in 
early compared to later adolescence. Further, when considering these proximal impacts, very 
few studies have simultaneously considered the transactional associations of adolescent 
alcohol use on family functioning.  
Key research questions for these three chapters included: (1) understanding the 
influence of parental control efforts and parent-adolescent relationships on early adolescent 
alcohol use (2) how this association varies across the span of adolescent development (3) and 
to investigate the presence of recursive influences of adolescent alcohol use on family 
functioning.  
All three chapters (including this one) are based on one of Australia’s largest 
longitudinal studies of adolescents, the International Youth Development Study (IYDS) - 
Australian arm. The IYDS follows the development and contextual changes of approximately 
900 students from Victoria, Australia over 5 waves from ages 11 to 17. A variety of family 
factors (including parental attitudes about substance use and family relationship quality) were 
measured from age 11 to 17, thus capturing potential associations in very early adolescence 
(age 11) through to later years, when parenting/family factors are likely to have gone through 
significant evolution. The quality of the IYDS study is unique and a strength to the current set 
of analyses. The study involves very low attrition rates and the application of established 
questionnaires with well-established validity and reliability.  The dataset also enabled a range 
of control variables likely to be associated with either family functioning or adolescent 
alcohol use, or both.  In this sense, the study provides one of the most rigorous and longest-
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running studies of how family factors and adolescent alcohol are inter-related.  In particular, 
the study built into respective models effects for peer drinking, pubertal development, 
sensation seeking, adolescent depression and family history of Substance Use Disorders 
(SUDs).  Controlling for these effects is important because involvement with peer drinking 
networks has been associated with both adolescent alcohol use and family functioning 
(Chapter 3), pubertal development has been significantly linked to adolescent alcohol use 
(Chapter 2), and other control factors have been implicated as risk factors for adolescent 
alcohol use (Chapter 3).  
This first chapter of three chapters aims to provide a background on the methods 
shared in the three chapters. I describe changes in alcohol use, and describe similarities and 
differences in each of the family factors investigated. Finally, the chapter provides a data 
analytic framework and model in which more in depth investigations of changes in these 
associations over the course of adolescence. 
 
4.2. Methods 
4.2.1.  International Youth Development Study- Description 
Data for main studies in this dissertation comes from the International Youth 
Development Study (IYDS), an existing dataset. The IYDS is an ongoing longitudinal study 
investigating the development of healthy and problem behaviours (including alcohol use) 
among young people in Washington State, United States and Victoria State, Australia. In 
2002, a two-step stratification procedure identified approximately 1000 students for 
participation in the study across the two states (Washington and Victoria) in three grade 
levels (5, 7 and 9). The current dissertation focused on the youngest cohort in the Victoria, 
Australian arm of the study. 
The IYDS was designed to examine cross-cultural differences in the development of 
healthy and problem behaviours in young people in the context of the Social Developmental 
Model (SDM; Catalano & Hawkins, 1996; Catalano, et al., 1996). Students were surveyed 
yearly between 2002 (grade 5, last year of primary school) and 2008 (grade 11) with the 
exception of 2005 (grade 8). The IYDS investigated variables at an individual, school and 
community level. Adolescent health problems investigated included: substance use/abuse, 
sexual risk taking, depression, conduct problems and obesity. Results of the overall IYDS 
study can help to inform intervention approaches at an individual, family, school and 
community level.  
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The IYDS has been designed and carried out by the Social Developmental Research 
Group (SDRG) at the University of Washington, United States and the Centre for Adolescent 
Health (CAH) at the Murdoch Children’s Research Institute (MCRI) and the University of 
Melbourne, Australia. The most recent wave has been funded by both a National Health and 
Medical Research Council (NHMRC) and Australian Research Council (ARC) grant. 
Principal investigators had expertise in psychiatry, psychology, epidemiology, biostatistics, 
public health and education. All collaborators and authors have made independent 
declarations of the roles of relevant funding parties, and all have declared a lack of 
confounding interests.  
 
4.2.2.  Participant selection 
Participants were selected using a two-stage probability proportional to size sampling 
procedure (Kish, 1965). In the first stage, 100 schools were randomly selected proportional to 
the number of government, independent and catholic schools and locations in the state of 
Victoria, Australia. Lists of government schools were obtained from SOFweb, independent 
schools from the Association of Independent Schools of Victoria websites, and catholic 
schools from the Catholic Education Office. Of these schools, 41 government, 3 independent 
and 10 catholic schools consented to participate. In the second stage, within each school, a 
class of year 5 students was randomly selected for participation. This resulted in 1356 eligible 
student participants in 54 schools. Parents of 946 students (481 females) consented to 
participation in this longitudinal study in 2002. Of these, 927 (481 females) assented to and 
participated in the study.   
 
4.2.3.  Description of parents of participants 
In the first wave, 878 (94.7%) parents of the 927 participants also provided key 
demographic information. Of these, 735 (79.3%) were female. The majority of the adult 
respondents were the biological parent (643, 69.4%) or step-parent (40, 4.3%) of the student 
participant. Most of the parents were married (654, 70.6%), 43 (4.6%) were living with their 
partner, and the remainder were single (50, 5.4%), widowed (12, 1.3%), divorced (68, 7.3%) 
or separated (50, 5.4%). A majority of parents were born in Australia (650, 70.1%), New 
Zealand (18, 1.9%) or in the United Kingdom (56, 6%).  Parent characteristics by whether 
participants had consumed alcohol prior to baseline are presented in Table 4-1.  
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Table 4-1. IYDS Parent characteristics by student alcohol consumption reported at baseline 
 No prior student 
alcohol use (n = 395) 
Prior student alcohol 
use  (n = 425) 
Parent gender 
  Male 
  Female  
 
58  (43%) 
337  (49%) 
 
77  (57%) 
348  (51%) 
Relationship to student 
  Biological parent 
  Adoptive/ Step-parent 
  Other
1
 
 
390  (48%) 
2  (29%) 
3  (60%) 
 
418  (52%) 
5  (71%) 
2  (40%) 
Parent marital status* 
  Married/Living with partner
1
 
  No Partner
1
 
 
329  (50%) 
65  (40%) 
 
327  (50%) 
98  (60%) 
Parent country of birth*  
  Australia 
New Zealand 
   Europe 
Asia 
Other
1
 
 
302      (47%)     
7          (39%) 
42        (47%) 
26        (79%)  
44        (51%) 
 
338      (53%) 
11        (61%) 
48        (53%) 
7          (21%) 
43        (49%) 
Education of male parent 
  Less than secondary school
1
 
  Completed secondary School 
  Completed post secondary
1
 
  Other 
 
118  (55%) 
123  (44%) 
89  (54%) 
0  (0%) 
 
99  (46%) 
156  (56%) 
77  (46%) 
1  (0%) 
Education of female parent 
  Less than secondary school
1
 
  Completed secondary School 
  Completed post secondary
1
 
  Other 
 
150  (47%) 
139  (49%) 
100  (50%) 
0  (0%) 
 
170  (53%) 
142  (51%) 
101  (50%) 
2  (100%) 
Employment of male parent 
  In paid work 
  Not in paid work 
 
303  (49%) 
29  (59%) 
 
314  (51%) 
20  (41%) 
Employment of female parent* 
  In paid work 
  Not in paid work 
 
256  (45%) 
134  (58%) 
 
316  (55%) 
98  (42%) 
Government assistance 
  Yes 
  No 
 
129  (48%) 
264  (48%) 
 
139  (52%) 
284  (52%) 
Family income 
  Above poverty line 
  Below poverty line 
 
215  (48%) 
88  (55%) 
 
232  (52%) 
71  (45%) 
*p<.05, 
1
 collapsed category. Percentages are tallied by row.  
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4.2.4.  Description of student participants 
According to the adult respondents, 563 (64.1%) of the student participants had at 
least one older sibling and 482 (54.9%) had at least one younger sibling with most 
households having four to five members (583, 66.4%). Almost all of the participants were 
born in Australia (831, 89.6%) or New Zealand (10, 1.1%). Participant characteristics by 
whether they had consumed alcohol prior to baseline are presented in Table 4-2. In the first 
wave of data collection, grade 5, 48% (445) of participants had consumed at least a sip of 
alcohol in their lifetime. Initial analyses indicated that males and those with older siblings 
were more likely to have consumed alcohol by baseline.  
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Table 4-2. IYDS participant characteristics by student alcohol consumption reported at 
baseline 
 No prior student 
alcohol use (n= 414) 
Prior student alcohol use 
(n=445) 
Mean age 
  Baseline 
  T1 
  T2 
  T3 
  T4 
  T5 
 
10.97 
11.93 
12.95 
15.15 
15.98 
16.97 
 
10.98 
11.94 
12.96 
15.15 
16.00 
17.01 
Gender* 
  Male 
  Female 
 
159  (39%) 
255  (57%) 
 
253  (61%) 
192  (43%) 
Older siblings* 
  None 
  1 or more
1
 
 
153  (52%) 
242  (46%) 
 
140  (48%) 
285  (54%) 
Younger siblings 
  None 
  1 or more
1
 
 
171  (46%) 
224  (50%) 
 
202  (54%) 
223  (50%) 
People in the household 
  3 or less
1
 
  4 
  5 
  6 or more
1
 
 
55  (44%) 
155  (51%) 
118  (48%) 
67  (48%) 
 
71  (56%) 
151  (49%) 
129  (52%) 
74  (52%) 
School type 
  Government 
  Independent  
  Catholic  
 
310  (51%) 
25  (38%) 
79  (44%) 
 
302  (49%) 
41  (62%) 
102  (56%) 
Ethnicity* 
  ATSI 
  Asian 
  Australian/UK/American
1
 
  Other
1
 
 
5  (63%) 
45  (76%) 
339  (46%) 
21  (40%) 
 
3  (37%) 
14  (24%) 
396  (54%) 
32  (60%) 
Student living situation  
  Split living situation 
  Only living with respondent 
 
29  (39%) 
366  (49%) 
 
46  (61%) 
379  (51%) 
*p<.05, 
1
 collapsed category 
 
4.2.5.  Procedure 
Instructions and assurances of confidentiality were explained by project staff.  Most 
of the surveys were self-administered in a classroom setting by project staff during a 45 to 1 
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hour classroom period. If participants were absent, “absent” packs were sent to schools where 
participants could complete the survey under the supervision of school staff. Students were 
asked questions pertaining to their family activities/relationships, physical activity, nutrition, 
substance use/abuse, neighbourhood, friendships, school experiences, feelings and how they 
react to situations.  
 
4.2.5.1 Confidentiality and anonymity 
Active parental consent was required. Participation was completely voluntary and 
student assent was required. Participants/schools were able to skip sensitive questions. To 
protect confidentiality and ensure anonymity, each student was assigned a unique login and 
password to access the survey. Questionnaires were numerically coded with no identifying 
information linked. Each individual survey was locked and could not be accessed once saved. 
Trained researchers supervised the completion of the online surveys to ensure students 
completed the surveys individually. Royal Children’s Hospital Human Research Ethics 
Committee and relevant school and institutional ethics committees in each state provided 
ethical approval for the study. 
 
4.2.5.2 Retention procedure 
Participants were surveyed in 2002 – 2004 (Baseline- T2), 2006- 2008 (T3-T5). 
Retention rates have been high ranging from 87% (T3) to 99% (T1). Retention by gender has 
been included in Figure 4-1. The main reasons for participant drop out included participant 
refusal and parents failing to re-consent and being unable to reach participants. Methods of 
locating participants included using phone numbers and other information provided in the 
participant database, using Telstra white pages, calling locators listed in the database and 
using publically available information to locate participants (including the internet and the 
Australian Electoral Roll).  
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Figure 4-1. IYDS participant retention by gender 
 
In later waves, location efforts still ensured that most participants completed the self-
administered surveys at school but a minority of participants (approximately 4% per wave) 
completed the survey by telephone interview (See Table 4-3 for details). 
 
Table 4-3. IYDS Survey completion modes 
Wave, Year In person Telephone Mail Total 
Baseline, 2002 927 - - 927 
T1, 2003 886 30 - 916 
T2, 2004 883 24 - 907 
T3, 2006 752 40 12 804 
T4, 2007 746 47 32 825 
T5, 2008 638 31 122 791 
 
4.2.6.  Measures 
The IYDS used the Communities That Care ® (CTC) youth survey developed at the 
University of Washington, United States (Arthur, et al., 2002; Glaser, et al., 2005; Pollard, 
Hawkins, & Arthur, 1999) and has been adapted for Australian use (e.g. Bond, Thomas, 
Toumbourou, Patton, & Catalano, 2000; Brown, 2012) with alphas generally above .70 (A 
scale with internal consistency above .75 is generally considered to have acceptable fit). The 
CtC survey covers a wide range of risk and protective factors (family, peer, school and 
community level) related to several high risk behaviours (including alcohol use). The 
Australian adaptation of the survey contained items from the reliable and well validated 
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Victoria Adolescent Health Cohort Study (Hibbert, Caust, Patton, Rosier, & Bowes, 1996), 
1999 Australian Adolescent Health and Wellbeing Survey (Bond, et al., 2000) and the 
Australian Temperament Project  (Prior, Sanson, Smart, & Oberklais, 2000; Vassallo et al., 
2000). Variables of interest to the current research questions are described below.  
 
4.2.6.1 Adolescent alcohol use 
At baseline, lifetime measure of alcohol use was measured using the item, “Have you 
have had more than just a sip or two of an alcoholic drink (like beer, wine or liquor/spirits)?” 
(0, Never, 1, not in the past year, 2, 1-2 times in the past year, 3, 3-5 times in the past year, 3, 
6-9 times in the past year, 4, 10- 19 times in the past year, 5, 20- 29 times in the past year, 6, 
30- 39 times in the past year, 7, 40+ times in the past year). The original item was adapted 
from the Monitoring the Future (MTF) (see Bachman, Johnston, O'Malley, & Schulenberg, 
2011) and Centers for Disease Control (CDC) Youth Risk Behavior Surveillance System 
(YRBSS) High School Questionnaire (see Centers for Disease Control and Prevention, 2013). 
On inspection of frequency counts, this item was recoded into 3 categories (0, Never/ not in 
the past year, 1, 1-2 times in the past year, 2, 3+ times in the past year) and used in the 
preliminary data cleaning and analyses stage.  
In subsequent waves (T1-T5), past year alcohol use was measured using the item, “In 
the past year, on how many occasions have you had alcoholic beverages (like beer, wine or 
liquor/spirits) to drink – more than just a few sips?” (0, Never, 1, 1-2 times, 2, 3-5 times, 3, 6-
9 times, 4, 10- 19 times, 5, 20- 29 times, 6, 30- 39 times, 7, 40+ times). This item was also 
adapted from the MTF (see Bachman, et al., 2011) and CDC YRBSS High School 
Questionnaire (see Centers for Disease Control and Prevention, 2013).   
Across T1 to T5, there were significant issues with the distribution of scores for past 
year alcohol use (even after transformations and removal of outliers, significant problems 
with the skew and kurtosis remained). Scores were transformed into a dichotomous variable 
for ease of interpretation, alcohol use or non-use during the past 12 months. 
 
4.2.6.2 Family constructs 
Poor family management was derived from the mean of eight items including “My 
parents ask if I’ve gotten my homework done.”, “Would your parents know if you did not 
come home on time?”, “The rules in my family are clear”, “When I am not at home, one of 
my parents knows where I am and who I am with”, “My parents want me to call if I am going 
to be late getting home”, “My family has clear rules about alcohol and drug use”, “If you 
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drank some alcohol (like beer, wine or liquor/spirits) without your parents’ permission, would 
you be caught by your parents?”, and “If you skipped school without your parents’ 
permission, would you be caught by your parents?” (1, NO!, 2, no, 3, yes, 4, YES!, α= .73 to 
.83). Poor family management items were modified from the New Haven Social and Health 
Assessment Instrument (Weissberg, 1991) supervision and involvement items, NIJJDP 
Research on Causes and Correlates of Delinquency (Huizinga & Esbensen, 1988), Seattle 
Social Development Project (SSDP)(Hawkins et al., 2003) Proactive Family Management 
Practices Scale and Perceived Certainty of Punishment scale. The raw distribution of scores 
for poor family management violated the assumptions for normality across the six waves of 
data collection. Logarithmic transformations were helpful in reducing problems with skew 
and kurtosis. However, analyses were conducted on both raw and transformed scores with no 
changes in the interpretations of the results; therefore, raw scores were retained for final 
analyses.   
Parental favourable attitudes towards alcohol use was measured separately for 
beer/wine and spirits (“How wrong do your parents feel it would be for you to… drink beer 
or wine regularly (at least once or twice a month)?” and “Drink spirits regularly (at least once 
or twice a month)?” (1, Not wrong at all, 2, A little bit wrong, 3, Wrong, 4, Very wrong, α= 
.82 to .92). Original items were adapted from the National Youth Study (NYS) (Elliott & 
Huizinga, 1987). The distributions for parental attitudes towards alcohol use violated the 
assumptions for normality across the first three waves of data collection (Baseline – T2), but 
met the assumptions of normality for the final three waves (T3-T5). For the sake of simplicity 
in interpreting the results, the raw scores will be used throughout all six waves bearing in 
mind this violation. This is the same measure used in Chapter 2. 
Parent-adolescent emotional closeness was measured separately for mothers and 
fathers with two items each, “Do you feel very close to your mother/father?” and “Do you 
share your thoughts and feelings with your mother/father” (1, NO!, to 4, YES!, α= .70 to .79). 
The original items were modified from the SSDP (Hawkins, et al., 2003) attachment to 
mother/father scale items. The distributions of emotional closeness to parents met the 
assumptions for a normal distribution across all six waves of data collection. This is the same 
measure as Chapter 2, and this measure was retained for consistency.  
Family conflict was measured on the same 4-point scale from 1 (NO!) to 4 (YES!) and 
consisted of three items including, “We argue about the same things in my family over and 
over”, “People in my family have serious arguments” and “People in my family insult or yell 
at each other” (α= .76 to .84). The original items were adapted from the SSDP family skills 
  71 
scale items (Hawkins, et al., 2003). The distributions for family conflict met the assumptions 
for normality across all six waves of data collection.  This is the same measure as Chapter 2.  
Opportunities for prosocial involvement in the family was assessed using three items 
including “If I had a personal problem, I could ask my mom or dad for help”, “My parents 
ask me what I think before most family decisions affecting me are made”, “My parents give 
me lots of chances to do fun things with them”, from 1 (NO!) to 4 (YES!, α= .65 to .79). 
Original items were modified from the SSDP (Hawkins, et al., 2003) Family Communication 
scale and Family Opportunities for Conventional Involvement scale. The raw distribution of 
scores for opportunities for prosocial family involvement violated the assumptions for 
normality across the six waves of data collection. Logarithmic transformations were helpful 
in reducing problems with skew and kurtosis. However, analyses were conducted on both raw 
and transformed scores with no changes in the interpretations of the results; therefore, raw 
scores were retained for final interpretation. 
Rewards for prosocial involvement in the family was assessed using four items 
including “Do you enjoy spending time with your mother?”, “Do you enjoy spending time 
with your father?”, from 1 (NO!) to 4 (YES!) and “My parents notice when I am doing a good 
job and let me know about it. How often does this happen?”, “How often do you parents tell 
you they’re proud of you for something you’ve done?” 1(Never or almost never) to 4 (All the 
time), α= .63 to .77. Original items were modified from the SSDP (Hawkins, et al., 2003) 
Family Rewards scale. The distributions of opportunities for prosocial family involvement 
was slightly negatively skewed but met the assumptions for a normal distribution across all 
six waves of data collection. 
 
4.2.6.3 Self-reported reliability  
Self-reported reliability was coded as a dichotomous variable where participants were 
deemed not reliable if they endorsed “I was not honest at all (about completing the survey)” 
or the use of a pseudo drug more than once throughout the wave of data collection. The 
responses for a particular wave where the participant was not reliable were not used as part of 
the analyses, but coded as missing. These responses accounted for less than 2% of all 
responses at any given wave. Reliable participants by wave are presented in Figure 4-2. 
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Figure 4-2. IYDS Participant reliability 
 
4.2.6.4 Control variables 
Age, gender, involvement in peer drinking networks, sensation seeking, pubertal 
development, family history of Substance Use Disorders (SUDS) and adolescent depression 
were considered as controls. These controls were included based on the literature reviews 
conducted in the preceding chapters. Pubertal development was included as a control rather 
than a key variable of interest due to the findings from Chapter 2, finding no significant 
interactive effects between family factors and adolescent alcohol use.   
Involvement in peer drinking networks: Participants were asked “In the past year, 
How many of your best friends have tried alcohol (like beer, wine or spirits) when their 
parents didn’t know about it?” (0- 4 friends). The original item was adapted from SSDP 
(Hawkins, et al., 2003) Deviant Peer Involvement and Interaction Scale. This was collapsed 
into a dichotomous outcome of whether participants had one or more close friends who drink. 
This is the same measure used in Chapter 2.  
Sensation seeking was measured using two items, including “How many times have 
you… done crazy things even if they are a little dangerous” on a 6-item scale (1, never, to 6, 
once a week or more) (α= .60 to .83). The original items were derived from the SSDP 
(Hawkins, et al., 2003) Sensation Seeking Scale.  
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Pubertal development was measured using a modified self-report version of the 
Pubertal Development Scale (Petersen, et al., 1988). Both males and females completed three 
items about their height (growth spurt), body hair growth and skin changes on a 4-point scale 
(0, has not started yet, 1, has barely started, 2, has definitely started, 3, seems complete). 
Males and females completed two other gender-specific items. For males, “Have you begun 
to grow hair on your face?” and “Have you noticed a deepening of your voice?” on the same 
4-point scale (α= .60 to .72). For females, “Have you noticed that your breasts have begun to 
grow?” on the same 4-point scale along with “Have you begun to menstruate (started to have 
your period)?” and also indicated an age of onset if they had begun menstruating (α= .61 to 
.70). Adolescents were considered to be in a more advanced pubertal developmental stage if 
they have endorsed greater development in each of the areas. This is the same measure used 
in Chapter 2. In Chapter 2, pubertal development was able to predict alcohol use but did not 
interact with family factors, therefore, in subsequent analyses; pubertal development was 
only considered a control. 
Depression was measured using the Short Mood and Feelings Questionnaire  
(Angold, Costello, Messer, & Pickles, 1995)  which has been validated for use in children 
and adolescents. Participants were required to indicate “How true each of the following 
statements has been for you during the past 2 weeks” for 13-items related to mood states (e.g. 
“I felt miserable or unhappy” and “I felt lonely”) on a 3-point scale (2, True, 1, Sometimes, 0, 
Not true, α= .85 to .93).  
A family history of Substance Use Disorders (SUDS) was measured using a single 
item dichotomous question, “Has anyone in your family ever had a severe alcohol or drug 
problem”. This was modified from the Personal Experiences Inventory (Winters & Henly, 
1989). This measure has been used in a number of community based surveys in the USA. For 
example, in Maine 32% of student respondents answered yes to this question with greater 
endorsements at the grade 11 and 12 levels compared to the grade 6 and 7 levels. 
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4.2.7.  Data preparation 
Data from each wave of the IYDS was obtained in separate files. Data cleaning was 
required prior to analysis including consideration of attrition, unreliable responses and 
missing data. The data was checked for normality and other violations of common 
assumptions in statistical tests.  
 
4.2.7.1 Attrition 
Of the initial sample, 699 (75% of original sample) participants provided responses 
for baseline and all five waves of data collection, see Table 4-4.  
 
Table 4-4. IYDS attrition at each wave of data collection 
Wave of data collection Attrition (Rate of attrition) 
T1 (Grade 6, age 12) 11  (1%) 
T2 (Grade 7, age 13) 20  (2%) 
T3 (Grade 9, age 15) 123  (13%) 
T4 (Grade 10, age 16) 102  (11%) 
T5 (Grade 11, age 17) 136  (15%) 
 
Of the original participants, 874 (94%) provided responses to at least three waves 
(half of all available waves) of data collection and were included in subsequent analyses. This 
decision made by the authors in balancing the needs for sample size and without distorting 
estimations of population quantities and appropriate use of Maximum Likelihood Estimations 
within a Structural Equation Modelling framework. Baseline characteristics of those included 
and excluded in the final analyses were compared (Table 4-5).  Excluded participants were 
more likely to be from government schools and identify as Aboriginal or Torres Strait 
Islander compared to included participants. Excluded participants also endorsed less 
depressive symptoms, less academic failure, and greater emotional closeness to parents at 
baseline compared to included participants. No other significant differences in key variables 
or controls were observed.  
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Table 4-5. IYDS participant characteristics by attrition status 
 Excluded 
participants (n=53) 
Included participants 
(n=874) 
Gender 
  Male 
  Female 
 
24  (5%) 
29  (6%) 
 
422  (95%) 
452  (94%) 
School type* 
  Government 
Independent     
Catholic 
 
46  (7%) 
1           (2%) 
6  (3%) 
 
626  (93%) 
66  (98%) 
182  (97%) 
Ethnicity* 
  ATSI 
Australian/European/American
1 
Asian, Other 
 
4  (33%) 
40  (5%) 
9  (7%) 
 
8  (67%) 
749  (95%) 
114 (93%) 
Exact Age 10.99  (.44) 10.98  (.39) 
Changed schools/ homes* 1.61  (.56) 1.97  (.72) 
Low neighbourhood attachment* 1.60  (.74) 1.90  (1.00) 
Family history of antisocial behaviour* 1.49 (.53) 1.73 (.78) 
Academic failure* 1.85  (.56) 1.99  (.64) 
Lifetime alcohol use (dichotomous) .52  (.50) .42  (.50) 
Poor family management 1.39  (.41) 1.35  (.46) 
Family conflict 2.03  (.84) 2.17  (.84) 
Parental attitudes favourable towards drug use 1.17  (.39) 1.24  (.61) 
Emotional closeness* 3.36  (.56) 3.17  (.74) 
Opportunities for prosocial involvement 3.45  (.49) 3.35  (.63) 
Rewards for prosocial involvement 3.42  (.58) 3.40  (.70) 
Peer alcohol use .24  (.68) .25  (.59) 
Sensation seeking 1.88  (1.02) 2.03  (1.18) 
Pubertal development 1.80  (.48) 1.89  (.49) 
Depression* 1.46 (.37) 1.69  (.47) 
Family history of SUDs 1.83  (.38) 1.91  (.29) 
*p<.05 
 
4.2.7.2 Within-wave missing data 
As mentioned previously, for each wave where a participant had identified as 
“unreliable”, all other responses within that wave were replaced as missing. This accounted 
for less than 5% of all responses at any given wave. Reliable responses from each wave were 
combined for all six waves using unique subject identifier numbers.  
At each wave, variables with more than 5% of missing data attributed were 
investigated further. In T1 and T2, pubertal development contained approximately 6% 
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missing data. Family history of SUDs also contained 6% missing data in T2. Finally, the 
missing data associated with past year alcohol use in T3 was 7%. Missing value analyses 
(MVA) was conducted on the remainder of the data using MVA from SPSS. It appears that 
the missing values can be assumed to be missing at random. However, this did not preclude 
problems with longitudinal patterns of missing data that was present (which included 
participants who were identified as unreliable for more than one wave of data analyses). 
Subsequent data analyses were performed using Mplus. Mplus does not impute values that 
are missing; it uses all the data that is available to estimate using full information maximum 
likelihood.     
 
4.2.7.3 Current study ethical clearances 
Ethical clearance for the use of the IYDS data has been cleared by the University of 
Queensland as a co-investigator using project number 2010000294.  
 
4.3. Results 
This results section provides preliminary analyses to support the analyses of Chapter 6 
and 7.  Specifically, this results section describes patterns of past year alcohol use, key family 
constructs and control variables. Within-wave correlations, between-wave correlations and 
pooled correlations were included to describe general associations between alcohol use, 
family constructs and control variables across all ages from age 11 to age 17 (Baseline- T5).   
 
4.3.1.  Descriptive Analyses for past year alcohol use 
Based on previous studies, it is expected that alcohol use would become more 
prevalent with age, with higher levels expected in males than females. Consistent past 
studies, the mean frequency of reported adolescent alcohol use increased from 50% reporting 
past year alcohol use at age 11 to 72% reported past year alcohol use age 17 (see Table 4-6).  
This is the key outcome variable of interest in the subsequent empirical chapters.  
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Table 4-6. Frequency/ proportions of past year alcohol use by wave of data collection 
Wave  No past year 
alcohol use 
Past year alcohol 
use 
Baseline (age 11) 445 (48%) 467 (50%) 
T1 (age 12) 625 (67%) 276 (30%) 
T2 (age 13) 568 (61%) 315 (34%) 
T3 (age 15) 202 (22%) 548 (59%) 
T4 (age 16) 190 (21%) 624 (67%) 
T5 (age 17) 109 (12%) 670 (72%) 
 
For interest, the raw scores (prior to dichotomisation of the measure) of adolescent 
alcohol use is presented here for comparison. As stated in the measures section, past year 
drinking frequency was measured using “In the past year, on how many occasions have you 
had alcoholic beverages (like beer, wine or liquor/spirits) to drink – more than just a few 
sips?” (0, Never, 1, 1-2 times, 2, 3-5 times, 3, 6-9 times, 4, 10- 19 times, 5, 20- 29 times, 6, 
30- 39 times, 7, 40+ times). More specifically, mean drinking frequency increases from 
“under 2 drinking occasions in the previous year” (T1, age 12) to “10- 29 drinking occasions 
in the previous year” (T5, age 17). At ages 11-12, males reported higher frequency alcohol 
consumption than females, however, from the ages of 13-17 independent groups t-tests 
indicated that gender differences no longer reached significance, Table 4-7.  
 
Table 4-7. Descriptive statistics for alcohol use 
 Overall  
M (SD) 
Males 
M (SD) 
Females 
M (SD) 
Independent groups t-
test 
T1 1.59 (1.21) 1.74 (1.38) 1.46 (1.00)** t(751.73) = 3.262 
T2 1.84 (1.55) 2.01 (1.74) 1.67 (1.35)** t(857) = 3.305 
T3 3.28 (2.18) 3.27 (2.16) 3.27 (2.18) t(745) = -.202 
T4 3.78 (2.33) 3.68 (2.36) 3.86 (2.28) t(810) = -1.378 
T5 4.52 (2.34) 4.71 (2.46) 4.37 (2.24) t(773) = 1.652 
*p<.05, **p<.01, ***p<.001. Note: Frequency of past year alcohol use on a scale from 0 
(Never) to 7 (40+ times).  
 
Alcohol use was moderately stable over time in the overall sample, r = .31- .52 (See 
Table 4-8). It appears that greater stability in alcohol use was present in later waves (ages 15- 
17) than in earlier waves (ages 11- 13). This pattern was similar in males and females (See 
4.6, Table 9-1). There were weak to moderate between-wave correlations for alcohol use in 
both males (r = .33 to .49) and females (r = .29 to .55). 
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Table 4-8. Correlations for alcohol use over time 
 1 2 3 4 5 
Alcohol use    
1. T1 1.000     
2. T2 .363*** 1.000    
3. T3 .217*** .307*** 1.000   
4. T4 .148*** .220*** .516*** 1.000  
5. T5 .156*** .181*** .393*** .472*** 1.000 
*p< .05; ** p<.01; *** p<.001. Gender differences presented in Table 9-1, Appendices. Note: 
Frequency of past year alcohol use on a scale from 0 (Never) to 7 (40+ times). 
4.3.2.  Descriptive statistics for family constructs 
This next section in the results describes patterns in the individual family constructs 
for both the overall sample, as well as for males and females.  
 
4.3.2.1 Poor family management  
Descriptive statistics on poor family management are reported in Table 4-9. In 
general, adolescents reported increased levels of poor family management over the course of 
adolescence. As expected, most adolescents reported good family management. Even so, 
mean endorsement of poor family management was still “no” by students. That is, students 
on average did not report poor monitoring efforts or unclear family rules. Overall, male 
students reporter higher poor family management than female students, however, this was 
only significant in the first two waves of data collection (ages 12-13).  
 
Table 4-9. Descriptive statistics for poor family management 
 Overall  
M (SD) 
Males 
M (SD) 
Females 
M (SD) 
Independent groups t-
test 
T1 1.39 (.66) 1.44 (.69) 1.34 (.62)** t(766.03) = 3.230 
T2 1.51 (.69) 1.56 (.71) 1.46 (.66)*** t(787.772) = 3.633 
T3 1.84 (.79) 1.87 (.78) 1.82 (.79) t(774) = 1.578 
T4 1.88 (.77) 1.90 (.76) 1.87 (.79) t(806) = 1.126 
T5 1.97 (.81) 2.00 (.81) 1.95 (.81) t(701) = 1.360 
*p<.05, **p<.01, ***p<.001. NB: Higher scores indicate higher levels of poor family 
management.  
 
There was high stability in poor family management over time, r = .48- .64 (see Table 
4-10). Higher levels of poor family management were associated to higher levels of 
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adolescent alcohol use within the same year, r = .11- .30. Further, bivariate correlations 
indicated that higher levels of poor family management was also associated with higher 
alcohol use in the subsequent wave and vice versa, r = .08- .21 and r = .13- .26, respectively.   
 
Table 4-10. Correlations between poor family management and alcohol use 
 Poor Family Management  
 1 2 3 4 5 
Poor family management     
T1 1.000     
T2 .516*** 1.000    
T3 .341*** .477*** 1.000   
T4 .253*** .431*** .641*** 1.000  
T5 .337*** .423*** .594*** .638*** 1.000 
Alcohol use      
T1 .244*** .264*** .124*** .134*** .148*** 
T2 .211*** .302*** .177*** .146*** .101** 
T3 .111** .168*** .259*** .212*** .172*** 
T4 .086* .129*** .075* .229*** .127** 
T5 .055 .207*** .163*** .163*** .111** 
*p< .05; ** p<.01; *** p<.001.Results for males and females are presented in Table 9-2, 
appendices. 
 
Moderate between-wave correlations for poor family management were observed for 
males (r = .44 to .62) and females (r = .50 to .68; see 4.6, Table 9-2). For females, higher 
levels of poor family management was associated to more frequent alcohol use within all 
waves (T1-T5, r = .16 to .34). In males, higher levels of poor family management was only 
associated with more frequent alcohol use within T1-T4 (r = .20 to .25). Similar to the overall 
sample, bivariate relationships indicated that higher levels of poor family management were 
also associated with higher frequencies of alcohol use in the subsequent wave and vice versa, 
for females. However in males, bivariate relationships indicated that alcohol use at age 16 
was not significantly associated with levels of poor family management at age 17.  
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4.3.2.2 Parental favourable attitudes towards alcohol use 
Descriptive statistics on parental favourable attitudes towards alcohol use are 
reported in Table 4-11. As expected, students on average reported that parental attitudes 
towards alcohol use as more favourable with age. This changed from an average of “very 
wrong - wrong” at age 12 to “wrong -a little bit wrong” by age 17. Males report that their 
parents had significantly more favourable attitudes towards their alcohol use than female 
reports in T1 (age 12), T2 (age 13) and T5 (age 17).  
 
Table 4-11.  Descriptive statistics for parental favourable attitudes towards alcohol use 
 Overall  
M (SD) 
Males 
M (SD) 
Females 
M (SD) 
Independent 
groups t-test 
T1 1.31 (.64) 1.40 (.71) 1.23 (.55)*** t(762.328) = 2.928 
T2 1.40 (.73) 1.48 (.77) 1.33 (.67)** t(807.567) = 3.309 
T3 1.98 (.96) 2.04 (.99) 1.94 (.93) t(772) = 1.435 
T4 2.17 (1.01) 2.19 (1.00) 2.15 (1.01) t(808) = .441 
T5 2.45 (1.04) 2.59 (1.03) 2.33 (1.03)** t(769) = 3.343 
*p<.05, **p<.01, ***p<.001. 
 
Moderate correlations for parental favourable attitudes towards alcohol use were 
observed between waves (overall sample, r = .28- .58; males, r = .31- .60; females, r = .22- 
.61). Higher levels of parental favourable attitudes towards alcohol use were associated with 
more frequent alcohol use in the same year (Table 4-12 and Table 9-3 in appendices). These 
associations also held after a one-year lag; adolescent alcohol use was positively correlated 
with subsequent parental favourable attitudes towards alcohol use and vice versa.  
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Table 4-12. Correlations between parental favourable attitudes towards alcohol use and 
alcohol use 
 Parental favourable attitudes towards alcohol use 
 1 2 3 4 5 
Parental favourable attitudes towards alcohol use   
T1 1.000     
T2 .337*** 1.000    
T3 .223*** .278*** 1.000   
T4 .177*** .237*** .530*** 1.000  
T5 .154*** .252*** .471*** .581*** 1.000 
Alcohol use      
T1 .351*** .215*** .184*** .116** .146*** 
T2 .276*** .382*** .291*** .196*** .225*** 
T3 .127** .166*** .338*** .313*** .331*** 
T4 .111** .123** .277*** .350*** .300*** 
T5 .070 .051 .211*** .247*** .301*** 
*p< .05, ** p<.01, *** p<.001. Gender differences presented in Table 9-3, appendices.  
 
4.3.2.3 Family conflict 
Means, standard deviations (SDs) for family conflict were presented in Table 4-13. 
Adolescents reported slight increases in family conflict across the waves of data collection. 
Endorsements of family conflict at age 12 were “NO!- no” but this increased to “no- yes” by 
age 17.  Significantly more family conflict was reported by girls than boys in T3 (age 14) and 
T4 (age 15).  
 
Table 4-13. Descriptive statistics for family conflict 
 Overall  
M (SD) 
Males 
M (SD) 
Females 
M (SD) 
Independent groups t-
test 
T1 1.91 (.93) 1.90 (.90) 2.29 (.79) t(853) = -.372 
T2 1.97 (.89) 1.95 (.89) 2.14 (.82) t(842) = -.541 
T3 2.21 (.90) 2.13 (.86) 2.87 (.90)** t(777.802) = -3.059 
T4 2.23 (.89) 2.17 (.85) 2.92 (.89)* t(807.511) = -2.538 
T5 2.24 (.90) 2.21 (.89) 2.88 (.87) t(772) = -1.134 
*p<.05, **p<.01, ***p<.001. 
 
In the overall sample, family conflict had moderate to strong stability over time (r = 
.46- .63). Moderate positive within-wave correlations were also observed between alcohol 
use and family conflict (see Table 4-14). Alcohol use was also correlated with same year 
family conflict for girls for all waves, but only in T2 (age 13) - T4 (age 16) in males. 
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Associations between waves were also considered. In the overall sample, more frequent 
alcohol use (T1-T3, ages 12- 15) was related to greater endorsements of family conflict T2- 
T4 (ages 13-16, r = .11- .15), and family conflict T1, T3 (ages 12 and 15) was associated with 
alcohol use T2 (r = .10), T4 (ages 13 and 16, r = .10). In females, family conflict T1 (age 12) 
was associated alcohol use in T2 (age 13), and alcohol use T1-T3 (ages 12-15) was associated 
with family conflict across T2- T4 (ages 13- 16), see Table 9-4 in appendices. In males, 
family conflict T3 (age 15) was associated with alcohol use T4 (age 16, r = .11) but no other 
between-wave correlations were significant.  
 
Table 4-14. Correlations between alcohol use and family conflict 
 Family Conflict 
 1 2 3 4 5 
Family Conflict     
T1 1.000     
T2 .526*** 1.000    
T3 .361*** .457*** 1.000   
T4 .333*** .412*** .630*** 1.000  
T5 .280*** .317*** .525*** .577*** 1.000 
Alcohol use      
T1 .173*** .151*** .078* .089* .089* 
T2 .100** .206*** .110** .094** .042 
T3 .024 .058 .127** .112** .037 
T4 -.046 .024 .098** .105** .046 
T5 .026 .056 .057 .069 .101** 
*p< .05, ** p<.01, *** p<.001. Gender differences presented in Table 9-4, appendices.  
 
4.3.2.4 Opportunities for prosocial family involvement  
Descriptive statistics for opportunities for prosocial involvement are presented in 
Table 4-15. As expected, opportunities for prosocial family involvement decreased over time.  
No significant gender differences were observed across the five waves of data collection.  
 
  83 
Table 4-15. Descriptive statistics for opportunities for prosocial family involvement 
 Overall  
M (SD) 
Males 
M (SD) 
Females 
M (SD) 
Independent groups t-
test 
T1 3.40 (.74) 3.37 (.73) 3.43 (.74) t(852) = -.965 
T2 3.35 (.75) 3.34 (.76) 3.37 (.75) t(852) = -.666 
T3 3.06 (.84) 3.08 (.82) 3.05 (.85) t(781) = .681 
T4 3.10 (.79) 3.11 (.79) 3.10 (.80) t(809) = .385 
T5 3.05 (.81) 3.03 (.79) 3.07 (.84) t(771) = -.721 
*p<.05, **p<.01, ***p<.001. 
 
Correlations for opportunities for prosocial family involvement and alcohol use are 
presented in Table 4-16. There was moderate to strong stability in opportunities for prosocial 
family involvement, r = .44- .61. In the overall sample, there were weak negative associations 
between opportunities for prosocial family involvement and within-wave alcohol use in T1-
T4 (ages 12-16) but not in T5 (age 17). For males, opportunities for prosocial family 
involvement was only significantly correlated with same year alcohol use in T1 and T4 (age 
12 and age 16), however, opportunities for prosocial family involvement was significantly 
correlated with same year alcohol use across all waves T1-T5 in females. Between-wave 
associations were also considered. In the overall sample, opportunities for prosocial family 
involvement was associated with less alcohol use in the subsequent year (T1-T5), however, 
alcohol use was only associated with less opportunities for prosocial family involvement in 
T1, T3 and T4 (ages 12, 13, and 16). In females, there were several significant between-wave 
correlations for opportunities for prosocial family involvement and alcohol use but in males, 
only opportunities for prosocial family involvement T1 (age 12) was correlated with alcohol 
use in T2 (age 13), Table 9-5 in appendices.  
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Table 4-16. Correlations between opportunities for prosocial family involvement 
and alcohol use 
 Opportunities for prosocial family involvement 
 1 2 3 4 5 
Opportunities for prosocial family involvement    
T1 1.000     
T2 .516*** 1.000    
T3 .376*** .443*** 1.000   
T4 .254*** .395*** .604*** 1.000  
T5 .309*** .409*** .554*** .614*** 1.000 
Alcohol use      
T1 -.179*** -.149*** -.080* -.074* -.097** 
T2 -.132*** -.135*** -.046 -.045 .004 
T3 -.015 -.085* -.100** -.116** -.052 
T4 .003 -.078* -.097** -.120** -.089* 
T5 .012 -.052 -.092* -.081* -.043 
*p< .05, ** p<.01, *** p<.001. Gender differences presented in Table 9-5, appendices. 
 
4.3.2.5 Rewards for prosocial family involvement 
The means and standard deviations for rewards for prosocial family involvement were 
presented in Table 4-17. Overall, participants endorsed (‘yes’) social rewards for being 
involved in the family though this appeared to decrease over the course of data collection. 
The only gender difference appeared in T5 (age 17) where female participants reported more 
rewards for prosocial family involvement compared to males.  
 
Table 4-17. Descriptive statistics for rewards for prosocial family involvement 
 Overall  
M (SD) 
Males 
M (SD) 
Females 
M (SD) 
Independent groups t-
test 
T1 3.41 (.68) 3.38 (.66) 3.44 (.70) t(849) = -1.375 
T2 3.35 (.71) 3.31 (.71) 3.39 (.71) t(846) = -1.811 
T3 3.09 (.84) 3.05 (.81) 3.13 (.85) t(773) = -1.232 
T4 3.09 (.82) 3.06 (.81) 3.12 (.82) t(807) = -.941 
T5 3.01 (.82) 2.96 (.82) 3.06 (.81)* t(764) = -2.444 
*p<.05, **p<.01, ***p<.001. 
 
Correlations between alcohol use and rewards for prosocial family involvement were 
presented in Table 4-18 (Split by gender in appendices, Table 9-6). Moderate to strong 
positive correlations were also observed between waves for rewards for prosocial family 
involvement (overall sample, r = .52 to .69; males, r = .51 to .67; females, r = .53 to .71). 
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Rewards for prosocial family involvement were negatively correlated with alcohol use within 
the same year for the overall sample and for females. In males, rewards for prosocial family 
involvement was negatively correlated with within-wave alcohol use in T2 (age 13) and T4 
(age 16). Associations between waves were also considered. In the overall sample, alcohol 
use (T1-T4, ages 12- 16) was negatively correlated with rewards for prosocial family 
involvement in the subsequent year (T2-T5, ages 13- 17), but rewards for prosocial family 
involvement (T1-T3, ages 12- 15) was only significantly correlated with alcohol use in the 
first three waves (T2-T4, ages 13- 16).  
 
Table 4-18. Correlations between rewards for prosocial family involvement and alcohol use 
 Rewards for prosocial family involvement 
 1 2 3 4 5 
Rewards for prosocial family involvement    
T1 1.000     
T2 .547*** 1.000    
T3 .424*** .518*** 1.000   
T4 .308*** .439*** .690*** 1.000  
T5 .331*** .418*** .650*** .662*** 1.000 
Alcohol use      
T1 -.131*** -.126*** -.106** -.086* -.100** 
T2 -.188*** -.166*** -.147*** -.102** -.086* 
T3 -.017 -.093* -.104** -.146*** -.082* 
T4 -.032 -.069 -.083* -.171*** -.112** 
T5 -.002 .023 -.048 -.061 -.094* 
*p< .05, ** p<.01, *** p<.001. Gender differences presented in Table 9-6, appendices. 
 
4.3.2.6 Parent-adolescent emotional closeness 
Means, standard deviations (SDs) of alcohol use and parent-adolescent emotional 
closeness in each wave are presented in Table 4-19. As expected, students reported that 
parent-adolescent emotional closeness reduced with age, at age 12, participants generally 
endorsed ‘yes’, but by age 17, participants generally endorsed ‘no’. Males reported higher 
levels of parent-adolescent emotional closeness than females in T1 (age 12), but this gender 
difference was not statistically significant at any other wave.  
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Table 4-19. Descriptive statistics for parental-adolescent emotional closeness 
 Overall  
M (SD) 
Males 
M (SD) 
Females 
M (SD) 
Independent groups t-
test 
T1 3.33 (.78) 3.36 (.76) 3.29 (.79)* t(843) = 2.558 
T2 3.17 (.82) 3.21 (.80) 3.14 (.82) t(837) = 1.447 
T3 2.91 (.89) 2.96 (.87) 2.87 (.90) t(777) = 1.481 
T4 2.96 (.88) 3.00 (.87) 2.92 (.89) t(805) = 1.504 
T5 2.88 (.87) 2.88 (.86) 2.88 (.87) t(761) = .193 
*p<.05, **p<.01, ***p<.001. 
 
There were moderate- high stability in parent-adolescent emotional closeness (r = 
.54- .66, Table 4-20) with similar correlations for both males and females (see Table 9-7). In 
the overall sample, higher levels of parent-adolescent emotional closeness T1- T4 (age 12 to 
16) were associated with less alcohol use within the same year. However, in T5 (age 17), 
higher parent-adolescent emotional closeness was related to more alcohol use within the 
same year. This within-wave association at T5 was not significant when considering males 
and females separately. Between-wave associations were also considered. In the overall 
sample, these preliminary correlations also showed that more frequent alcohol use T1-T3 
(ages 12- 15) was negatively correlated with parent-adolescent emotional closeness T2- T4 
(ages 13- 16, r = -.10 to -.15). Parent-adolescent emotional closeness T1- T2 (ages 12- 13) 
was negatively correlated with alcohol use (T2-T3, ages 13-15), but positively correlated 
between T4 and T5 (ages 16- 17). These between-wave patterns were less consistent when 
gender specific correlations were considered (see Table 9-7). In females, parent-adolescent 
emotional closeness in T1 and T2 (ages 12-13) was negative correlated with alcohol use in 
T2 and T3 (ages 13- 15), and vice versa. In males, parent-adolescent emotional closeness T1 
(age 12) was negatively correlated with alcohol use T2 (age 13), and alcohol use T3 (age 15) 
was negatively correlated with parent-adolescent emotional closeness T4 (age 16), but no 
other between-wave correlations was statistically significant.  
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Table 4-20. Correlations between alcohol use and parent-adolescent emotional closeness 
 Parent-adolescent emotional closeness 
 1 2 3 4 5 
Parent-adolescent emotional closeness    
T1 1.000     
T2 .565*** 1.000    
T3 .425*** .540*** 1.000   
T4 .342*** .441*** .662*** 1.000  
T5 .335*** .444*** .599*** .657*** 1.000 
Alcohol use      
T1 -.140*** -.104** -.040 -.071 -.090* 
T2 -.144*** -.149*** -.082* -.042 -.029 
T3 -.079* -.099* -.095* -.124** -.023 
T4 -.041 -.123** -.074 -.127*** -.064 
T5 .509*** .459*** .375*** .361*** .312*** 
*p< .05, ** p<.01, *** p<.001. Gender differences presented in Table 9-7, appendices. 
 
4.3.3.  Descriptive statistics for control variables 
Besides age and gender, involvement in peer drinking networks (number of peers 
from 0-4), sensation seeking (2-item measure on a 6-point scale), pubertal development (5-
item measure on a 4-point scale), depression (13-item measure on 3-point scale), and family 
history of Substance Use Disorders (SUDs) (single-item dichotomous measure) were 
considered as controls.  
T-tests were conducted on these control variables based on whether participants had 
consumed alcohol at baseline, see Table 4-21. This helped to gain a preliminary 
understanding of whether these would be appropriate control variables.  
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Table 4-21. IYDS Preliminary analyses of control variables 
 No prior alcohol 
use (n= 414) 
M 
Prior alcohol use 
(n=445) 
M 
 
Peer alcohol use 
  Baseline 
  T1 
  T2 
  T3 
  T4 
  T5 
 
.10*** 
.27*** 
.63*** 
2.32** 
2.61*** 
2.98 
 
.36*** 
.59*** 
.95*** 
2.67** 
3.14*** 
3.11 
 
t(854)=-5.910, p=.000 
t(842)=-4.889, p=.000 
t(837)=-3.723, p=.000 
t(771)=-3.062, p=.002 
t(796)=-5.095, p=.000 
t(759)=-1.252, p=.211 
 
Sensation seeking 
  Baseline 
  T1 
  T2 
  T3 
  T4 
 
 
 
1.60*** 
1.64*** 
1.83*** 
2.35*** 
2.45*** 
 
 
2.15*** 
2.04*** 
2.30*** 
2.88*** 
2.90*** 
 
 
t(857)=-8.057, p=.000 
t(842)=-5.810, p=.000 
t(837)=-6.164, p=.000 
t(768)=-5.631, p=.000 
t(794)=-4.751, p=.000 
Pubertal development 
  Baseline 
  T1 
  T2 
  T3 
 
 
1.75** 
2.00 
2.37 
2.99* 
 
1.84** 
2.01 
2.36 
3.06* 
 
t(840)=-2.857, p=.004 
t(803)=-.357, p=.721 
t(795)=.283, p=.777 
t(748)=.2.203, p=.028 
Depression  
  Baseline 
  T1 
  T2 
  T3 
  T4 
  T5 
 
1.41*** 
1.38*** 
1.46 
1.56 
1.61 
1.64 
 
1.52*** 
1.49*** 
1.49 
1.57 
1.58 
1.62 
 
t(856)=-4.315, p=.000 
t(843)=-4.024, p=.000 
t(834)=-1.114, p=.266 
t(772)=-.263, p=.793 
t(796)=-.615, p=.539 
t(753)=-.465, p=.642 
 
Family history of SUDs 
  Baseline 
  T1 
  T2 
  T3 
  T4 
 
 
1.25** 
1.35* 
1.34 
1.65 
1.67 
 
 
1.48** 
1.54* 
1.48 
1.82 
1.73 
 
 
t(829)=-2.910, p=.004 
t(834)=-2.215, p=.027 
t(799)=-1.552, p=.121 
t(765)=-1.515, p=.130 
t(786)=-.576, p=.565 
***p<.01, **p<.01, *p<.05. 
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Compared with participants who reported no alcohol use prior to baseline (age 11), 
those who reported prior alcohol use were more likely to have peers who consumed alcohol 
without their parent’s knowledge (baseline- T4, ages 11- 16), report higher levels of sensation 
seeking (baseline- T5, ages 11-16), report more advanced pubertal development (baseline and 
T3, ages 11 and 15), report more depressive symptoms (baseline- T1, ages 11-12) and report 
a greater likelihood of a family history of SUDs (baseline- T1, ages 11-12). Prior alcohol use 
status by age 11 was not associated with any age 17 control items.  
4.3.4.  Pooled correlations  
Next, pooled correlations between controls and individual family factors/alcohol use 
were examined (See Table 4-22). Pooled correlations are generally used in Meta-Analytic 
SEM to synthesize correlation estimates across studies (Beretvas & Furlow, 2006). Pooled 
correlations with pairwise deletion were calculated by considering all observations of each 
individual in SPSS version 19 (IBM Corp., 2010); this strategy has been used elsewhere to 
gain a general idea of associations across waves of data collection (Kelly, et al., 2011b).  
Pooled correlations revealed that past year alcohol use was associated with all key 
family variables. Specifically, past year alcohol use was positively correlated with poor 
family management, parental favourable attitudes towards alcohol use, family conflict and 
negatively correlated with opportunities for prosocial family involvement, rewards for 
prosocial family involvement and parent-adolescent emotional closeness. Among family 
variables, poor family management and parental attitudes for alcohol use had the strongest 
associations with past year alcohol use. There were also significant associations between all 
family variables in the expected directions. For example, higher parental emotional closeness 
was related to lower family conflict, less poor family management, less parental attitudes for 
alcohol use, more opportunities and rewards for prosocial family involvement.  
Pooled correlations also revealed that past year alcohol use was significantly 
associated with all potential controls. Involvement with peer drinking networks and age 
appeared to have the strongest associations with past year alcohol use. Potential controls were 
also associated with all family variables. Both involvement with peer drinking networks and 
age had the strongest associations with poor family management and parental attitudes for 
alcohol use. Adolescent depression had the strongest associations with family conflict, 
opportunities and rewards for prosocial family involvement, and parental emotional 
closeness.  
  90 
Of interest, strong positive pooled correlations were observed between opportunities 
for prosocial family involvement, rewards for prosocial family involvement and parent-
adolescent emotional closeness. But these were only moderately associated with pooled 
correlations for family conflict. Pooled correlations revealed that parental favourable 
attitudes towards alcohol use was only moderately associated with poor family management.  
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Table 4-22. IYDS Pooled correlations (across time) for key family variables, alcohol use and potential controls. 
  1 2 3 4 5 6 7 
1 Past year alcohol use 1.000       
2 Poor family management .369*** 1.000      
3 Parental attitudes for alcohol  .394*** .350** 1.000     
4 Family conflict .201*** .263*** .119*** 1.000    
5 Opportunities for prosocial  -.207*** -.543*** -.141*** -.412*** 1.000   
6 Rewards for prosocial  -.240*** -.485*** -.184*** -.411*** .706*** 1.000  
7 Parental emotional closeness -.210*** -.451*** -.132*** -.369*** .667*** .728*** 1.000 
8 Age .471*** .417*** .380*** .142*** -.238*** -.280*** -.272*** 
9 Peer drinking .563*** .451*** .432*** .216** -.272*** -.293*** -.274*** 
10 Sensation seeking .386*** .351*** .283*** .252*** -.219*** -.249*** -.221*** 
11 Pubertal development .281*** .274*** .158*** .154*** -.182*** -.201*** -.258*** 
12 Adolescent depression  .165*** .198*** .103*** .422*** -.309*** -.310*** -.284*** 
13 Family history of SUDs .109*** .109*** .069*** .218*** -.133*** -.154*** -.150*** 
*p<.05, **p<.01, ***p<.001.  
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For ease of further analyses, and based on face validity, two clusters of family constructs 
were explored. Poor family management and parental favourable attitudes towards alcohol use 
appeared to have similar patterns of pooled correlations, for ease of reference; this collection of 
family constructs appeared to reflect poor parent control efforts. Higher levels of poor parent 
control efforts were associated with higher frequencies of alcohol use and all control factors. 
Opportunities for prosocial family involvement, rewards for prosocial involvement, parent-
adolescent emotional closeness also appeared to have similar patterns of pooled correlations. 
Family conflict also had similar, but opposite patterns of pooled correlations to this latter cluster of 
family constructions. Again, for ease of reference and face validity, these appeared to reflect 
elements of parent-adolescent relationships. Better quality parent-adolescent relationships were 
association with lower frequencies of alcohol use and all controls. 
 
4.4. Conclusions 
The key aim of this chapter was to provide an outline of methods and preliminary analyses 
to support Chapters 6 and 7. To this end, we described the IYDS –Australia dataset as a strong 
longitudinal study of adolescent and family factors based on 874 Australian school students who 
provided responses from age 11 to 17. Preliminary analyses presented in this chapter showed that 
up to 70% of participants reporting past year alcohol use. Surprisingly, more individuals reported 
past year alcohol use at baseline (age 11) compared to ages 12-13. Of course, the measure of past 
year alcohol use is frequency orientated and does not capture the quantity of alcohol use nor the 
situation of alcohol use. It is common for parents to socialize offspring drinking by offering a small 
sip of alcohol at meals (Hearst, Fulkerson, Maldonado- Molina, Perry, & Komro, 2007; Kypri, 
Dean, & Stojanovski, 2007). This has not been captured in the current analyses. 
Based on an inspection of the patterns of correlations, the investigated family factors 
appeared to gravitate towards two clusters. The first included opportunities for prosocial family 
involvement, rewards for prosocial family involvement, parent-adolescent emotional closeness and 
to a lesser degree family conflict. Purely for ease of description, the first set of family constructs 
were labelled as parent-adolescent relationships. The second cluster of family constructs included 
poor family management and parent favourable attitudes towards alcohol use. This latter set of 
family constructs was labelled as parent control efforts for ease of interpretation. While alcohol use 
increased throughout adolescence, parent control efforts and poor parent-adolescent relationships 
also increased throughout adolescence. This chapter was able to affirm that changes in alcohol use 
and changes in family factors were associated. That is, significant pooled correlations were found 
for adolescent alcohol use and all family factors. Despite pooled correlations illustrating significant 
overall associations, individual family factors were not significantly associated with alcohol use at 
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each wave and between waves. This suggests a need to explore between wave differences. For 
parental control efforts, higher levels of poor parent control efforts were correlated to higher 
frequencies of alcohol use across all waves. For parent-adolescent relationships, poor parent-
adolescent relationships was correlated to higher frequencies of alcohol use only in the initial 
waves, with weaker correlations by age 17, or correlations in the opposite direction at age 17. This 
indicated that there are possibly domain-related differences at different points in time. However, 
bivariate correlations and pooled correlations at different waves could not be compared to provide 
indications of when critical periods of association or influence.  
Prior research on family-related vulnerabilities suggests that effects are strongest for girls 
(Chapter 3). Therefore, gender differences were also examined in this chapter. Patterns of 
correlations between family factors and alcohol use appeared to vary by gender and wave of data 
collection. For parental control efforts constructs, correlations were more consistently significant in 
females than males, but strong correlations were observed in males than females. For parent-
adolescent relationships constructs, again correlations were more consistently significant in females 
than males. But compared to poor parent control efforts, there were fewer within-wave and 
between-wave significant associations in parent-adolescent relationships and alcohol use. Since 
bivariate correlations were run separately for males and females, the strength of these could not be 
compared. Therefore, it is important to examine gender differences by family construct and by wave 
of data collection in models presented in Chapters 6 and 7.  
There are several unresolved issues relating to how family factors are related to adolescent 
alcohol use. First, most research has examined the medium term effects of parenting on subsequent 
alcohol use.  For example, family functioning in early adolescence has variously been found to 
predict alcohol use in the late adolescent years.  However, it is likely that family factors 
dynamically vary in their importance across the adolescent years.  In particular, it seems likely that 
certain parenting factors may be more related to particular ages compared to other ages. Examples 
of this include family emotional closeness, which may be especially important as adolescents make 
pubertal transitions and move into high school, where emotional and social vulnerabilities may be 
especially high (Monahan, Steinberg, & Cauffman, 2009; Steinberg & Monahan, 2007). The 
preliminary analyses provided in this chapter have illustrated that correlations between family 
constructs vary in strength across adolescence, and by family domain. Most family constructs were 
associated with alcohol use at age 12, but by age 17, associations between most family constructs 
and alcohol use do not reach statistical significance. Because previous research has either not 
examined age-specific effects or has examined family factors within a narrow age range, important 
sources of temporal variability in the predictors of alcohol use may be obscured.  The first goal of 
the subsequent chapters is to examine variability in how family factors are related to adolescent 
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alcohol use at different ages within adolescence, and to examine how these effects vary with 
adolescent gender.   
It is also likely that family factors may not have a major direct association with long-term 
alcohol use, but may be related to short-term changes in alcohol use, which in turn is associated 
with short-term exposure to risky contexts for the development of alcohol use and related problems.  
For example, family emotional closeness at age 12 may not predict long-term alcohol use, but may 
predict temporal movement into risky peer groups where alcohol use occurs.  As adolescents 
become increasingly engaged with risky peer groups, the likelihood of further alcohol use and 
misuse is considerably increased.  In chapter 3, evidence that family emotional closeness predicts 
movement into peer groups in girls was reviewed.  The results of the current study showed that key 
controls (peer alcohol use, sensation seeking, pubertal development, depression and family history 
of SUDs) were correlated with both family constructs and past year alcohol use. The second goal of 
Chapters 6 and 7 was to examine short-term associations between family factors and adolescent 
alcohol use in the context of key controls.  Understanding short-term factors may be important in 
understanding the snowballing of risky contexts for adolescent alcohol use.     
Finally, most research on the longitudinal associations of family factors and adolescent 
alcohol use has been unidirectional.  Specifically, a given family factor longitudinally predicts 
alcohol use at a subsequent time point.  However, there is some limited evidence that family 
functioning and adolescent alcohol involvement are mutually related over time (Chapter 3).  
Findings in this area have been mixed. While some studies have found poor parental supervision 
may predict adolescent alcohol use, and this may in turn be related to reduced emotional closeness, 
or increased family conflict, which further increases the risk of adolescent alcohol use and misuse 
(e.g. Van der Vorst, et al., 2006b), other studies have only found unidirectional influences (e.g. van 
der Zwaluw, et al., 2008). These associations are dependent on gender (e.g. White & Halliwell, 
2011). A core foundation of subsequent chapters is that family functioning and adolescent alcohol 
use may be mutually influential, or reciprocal at specific points of time, and that to capture these 
effects, sophisticated methodologies that capture cross-lag associations are needed.  The third goal 
of Chapters 6 and 7 was to build more sophisticated statistical models of the association of family 
factors and adolescent alcohol use, which account for the autocorrelation of alcohol use and family 
functioning, yet capture cross-lag and bidirectional associations where they exist between these key 
variables as well as controls.   
 
4.5. Modelling procedure 
Challenges of assessing the longitudinal and bidirectional relationships between family factors 
and adolescent alcohol use over time include (a) autoregressive effects over time, (b) problems with 
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multivariate violations of normality, (c) data missingness. Models within the Structural Equation 
Modelling (SEM) framework, combines multiple regression and factor analysis methodologies and 
allows for the use of latent variables with several indicators, the testing of complicated “causal 
models” and a variety of ways to handle missing data (Burkholder & Harlow, 2003). Cross-lagged 
path analyses within a SEM framework accounts for autoregressive effects over time. It allows for 
an assessment of overall goodness of fit of the hypothesized model. By comparing standardized 
weights, it also allows for an examination of the strength of paths, or strength of associations at 
different points in time across adolescence.  
This next section describes proposed statistical procedures used to test (1) how parenting 
influences early adolescent alcohol use, and how this fluctuates across adolescence and (2) the 
presence of transactional influences of adolescent alcohol use on family functioning. The aim was 
to investigate potential mutual associations between family factors (parental control efforts and 
parent-adolescent relationships) and past year alcohol use. SPSS Version 19 (IBM Corp., 2010) 
was used for data screening, preparation and cleaning procedures.  
After descriptive analyses were conducted on family factors and adolescent alcohol use, 
bidirectional relationships were explored using cross-lagged path analyses within a Structural 
Equation Modelling (SEM) framework. Several other studies have been able to use cross-lagged 
path models to investigate the relative roles of adolescent alcohol use and family factors (e.g. Van 
der Vorst, et al., 2006b; van der Zwaluw, et al., 2008). But these studies have mainly involved 2-3 
waves of data collection.  
The planned analyses for each of the family factors involved cross-lagged path analyses 
using Mplus version 6.12 (Muthen & Muthen, 1998- 2011). This helped to answer the two main 
hypotheses for each family factor, whether there would be differences in parental influences in early 
adolescence compared to later in adolescence and whether adolescent alcohol use would also be 
associated with subsequent changes in family functioning. Cross-lagged path analyses allowed an 
examination of (a) the stability of family factors and adolescent alcohol use over time, (b), whether 
parent-led effects were associated with alcohol use in the subsequent wave (c) whether adolescent 
alcohol use-led effects were associated with family factors in the subsequent wave, (d) whether 
there influences were robust after considering key controls and (e) whether there were significant 
gender differences. Parameters in the models were estimated by applying the full information 
maximum likelihood estimator. This method allows for the use of complete data and accounts for 
missingness with the ML estimation under the assumption that data are missing at random (Little & 
Rubin, 1987). The estimator is also robust against violation of the multivariate normality 
assumption.  
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4.5.1.  Hypothesized SEM models 
A stepped approach was used to investigate bidirectional relationships between adolescent 
alcohol use and family factors. Firstly, a series of cross-lagged path analyses in a structural equation 
modelling framework was implemented to test the above hypotheses regarding the mutual effects of 
adolescent alcohol use and each individual family factor. Individual family factors were modelled 
separately due to collinerarity issues amongst family variables which could generate unstable 
parameter estimates (Huh, et al., 2006; Tabachnick & Fidell, 2007). Each model included 
dichotomized past year alcohol use and the latent family factor (e.g. Family conflict) as well as 
cross-lagged paths linking alcohol use and family factors over time. Separate models were then 
performed between each family factor and adolescent alcohol use in order to reduce problems with 
collinearity. A significant parent-led path would indicated that the individual family factor (e.g. 
family conflict) in 1 year predicted alcohol use in the subsequent wave of data collection, or 
adolescent-led path would indicate that alcohol use in 1 year predicting the family factor in the 
subsequent wave of data collection. Due to the non-normality of a range of variables of interest, 
Maximum likelihood with robust standard errors (MLR) estimates were used in all models. 
Modification indices were examined to identify potential theoretically meaningful paths that could 
be included to improve model fit. The analyses for parental control effort constructs and parent-
adolescent relationships constructs will be presented in separate chapters.  
 
Next, influences of well-known influences of peer alcohol use, pubertal development, 
adolescent depression, family history of substance use disorders and sensation seeking were 
considered as controls to test the robustness of results. Previous studies have either (a) accounted 
for controls statically in the first wave of both alcohol use and family factors or (b) correlated static 
controls in the first wave with alcohol and family factors and used them as predictors of subsequent 
parent/alcohol factors. However, it is likely that several of the chosen controls would be dynamic in 
nature, and change over the course of adolescence, having influences on adolescent alcohol use and 
also family functioning. Since it likely that these controls would change over time, the hypothesized 
model allowed for full cross-lagged paths between family factors, alcohol use and each control. 
This allows a more conservative estimate of parent-led and adolescent-led effects.  
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Figure 4-3. Hypothesized SEM model including controls 
 
Finally, multi-group cross-lagged path analyses were run for males and females. This 
allowed for an understanding of gender differences in the parent-led and adolescent-led 
associations.  In this dissertation, the rule of thumb was applied in assessing correlations (Dancey & 
Reidy, 2004). 
 
The following criteria was used to assess all structural models: (a) a nonsignificant chi-
square test, however the χ2 test is very sensitive to sample size (Bentler & Bonett, 1980), thus other 
indices less dependent on sample size were also used. (b) a ratio between the χ2 and degrees of 
freedom of less than 3 indicating acceptable fit (Cole, 1987) and less than 2 indicating good fit 
(Tabachnick & Fidell, 2007), (c) The comparative fit index (CFI; Bentler, 1990). The CFI ranges 
from 0 to 1 with values above .90 indicating acceptable fit, values above .95 indicating good fit (Hu 
& Bentler, 1999) (d) the root mean squared error of approximation (RMSEA; Steiger & Lind, 1980) 
means the degree to which sample variances and covariances are reproduced by the hypothesized 
model structure. RMSEA values range from 0 to infinity with values between .05 and .08 indicating 
a fair fit and values less than or equal to .05 indicating an acceptable fit (Browne & Cudeck, 1993). 
Both the CFI and RMSEA are sensitive to model misspecification and are minimally affected by 
large sample sizes (Steiger, 2007). Since we had a full sample size of 927, and a reduced sample 
size of 874, there was sufficient power in the current analyses to detect effect sizes of .10 
(MacCallum, Browne, & Sugawara, 1996).  
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Table 4-23. Criteria for Structural Equation Modelling (SEM) fit 
Criteria Cut off 
χ2 test* p>.05 
χ2 /degrees of freedom ratio <3 
RMSEA .05-.08 
CFI >.90 
 
 While there is a general understanding that alcohol use increases in adolescence, and that 
there are general increases in parental control efforts and poor parent-adolescent relationships 
(Chapter 1 and 3), the examination of the mutual impacts of these changes across the span of 
adolescence is relatively rare. Not only do parents have a key role in reducing adolescent alcohol 
use risk but adolescent alcohol use may also influence family functioning.  This study will be one of 
the first studies to help untangle the nuances involved in this process highlighting key family 
processes and key timing of influences.  
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Chapter 5.  Parental control efforts and adolescent alcohol use: Exploring 
dynamic and developmentally sensitive associations  
 
While parental control efforts feature prominently in existing prevention interventions 
(Foxcroft, Ireland, Lowe, & Breen, 2002), transactional associations between parental control 
efforts and adolescent alcohol use is not well understood. Social Learning perspectives outlined in 
Chapter 1 have proposed that parental control efforts are important in determining exposure to, and 
reinforcement of adolescent alcohol use. According to Larson and colleagues (1996), parental 
control efforts evolve as adolescents spend less time with parents and more time with peers. 
Consistent with this view, Chapter 4 highlighted that more supervision and less parental 
permissiveness towards adolescent alcohol use was related to less subsequent alcohol use for 
adolescents. Further, the seven reviewed studies indicated that recursive influences were likely, 
with the strength of these associations weaker at older than younger ages. However, the reviewed 
studies were focused primarily on those aged 12-15, only spanned 2-3 waves and the robustness of 
these results in light of other strong confounding factors could not be established (for example peer 
drinking). This chapter aims to bridge this gap, and extend on our understanding of how parental 
control efforts (poor family management and parental favourable attitudes towards alcohol use) 
vary with alcohol use across adolescence. Across the five waves of data collection, pooled poor 
family management and parental favourable attitudes towards alcohol use were moderately 
correlated, r = .35, p <.001. These two family constructs are similar in that poor family 
management and parental favourable attitudes towards alcohol use were associated with alcohol 
use. Although Chapter 4 describes correlations between ages 12 to 17, the relative strength of 
associations at different time points could not be compared. We were unable to examine 
associations between waves of data collection (how family constructs are related to changes in 
alcohol use) after account for auto-correlative effects. The aim of this chapter is to extend our 
examination of poor family management and parental favourable attitudes towards alcohol use by 
considering the changing magnitude and directionality of effects. It is expected that parents would 
relax their general rules and specific alcohol related attitudes as adolescents develop. This 
relaxation in general rules and parent alcohol-related attitudes are expected to influence adolescent 
alcohol use. Further to this, it is hypothesized that the effect of parental rules and attitudes on 
alcohol use is an interactive process over time, that is, adolescent’s own alcohol use may also have 
some impact on the general rules and parent alcohol-related attitudes. Influences may unfold within 
the same year, and over several years.  However, only a small amount of research has focused on 
the mutual influences of parenting behaviours and adolescent alcohol use, and of that research, most 
of the studies focus on mid-late adolescence. Only one other study has followed potential mutual 
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influences over more than 3 years. Finally, these potentially reciprocal influences will be considered 
in the context of key controls including involvement in peer drinking networks and gender) 
 
5.1. Poor family management 
Associations between poor family management and adolescent alcohol use were examined 
using cross-lagged path analyses within a structural equation modelling framework. Key hypotheses 
are summarized below.  
H1: Poor family management would be positively associated with early adolescent alcohol use and 
this association would fluctuate across the span of adolescence.  
H2: Adolescent alcohol use would also lead to increases in poor family management, especially 
during early adolescence.   
These hypotheses will also be tested in the context of key controls (including peer drinking 
networks and gender differences).  
 
5.1.1.  Results for poor family management and alcohol use.  
In order to assess whether poor family management predicts subsequent alcohol use, 
bidirectional influences and autoregressive effects were considered in a cross-lagged model.  
 
Preliminary results 
The model had good fit to the proposed model when sample size has been taken into 
account, χ2 (904, N= 824) = 2511.408, p<.0001, χ2 ratio = 2.78, RMSEA = .046, CFI = .875. 
Further details were presented in Appendices Table 9-8. Individual stability pathways and bivariate 
correlations were examined. All eight of the poor family management items loaded onto the 
expected latent variables. There was moderate to strong stability in poor family management over 
time (βs= .56- .72) and moderate stability in alcohol use over time (βs= .39- .65). Stability in both 
constructs was stronger in the later adolescent years compared to the earlier adolescent years. This 
indicates that for both constructs, there were more rapid changes in the earlier years. There were 
weak to moderate positive within-wave correlations between poor family management and alcohol 
use (T1-T4, ages 12- 16). However, poor family management was not significantly correlated to 
alcohol use at age 17 (p>.05).  
 
H1: Poor family management and subsequent alcohol use in early adolescence 
It was expected that higher levels of poor family management would be associated with 
higher frequencies of adolescent alcohol use in early adolescence, and that this association may 
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fluctuate across the adolescent years. After controlling for autoregressive effects, within-wave 
correlations, cross-lagged paths were considered, see Table 5-1. Poor family management (T1-T3, 
ages 12- 15) was related to increased frequencies of alcohol use in the subsequent year (T2-T4, ages 
13- 16) as expected. There was relatively time-invariant influence of poor family management on 
adolescent alcohol use from early to mid-adolescence. However, poor family management at age 16 
was not significantly associated with alcohol use at age 17. This is consistent with the review 
findings in Chapter 3 that suggests that poor family management is less important in the later 
adolescent years.  
 
H2: Transactional associations between adolescent alcohol use and poor family management  
After controlling for autoregressive effects, within-wave correlations, and influences of poor 
family management on alcohol use, the influences of alcohol use on poor family management was 
examined. Results indicated that alcohol use (T1 and T3, ages 12 and 15) was also positively 
associated to poor family management in a subsequent year (T2 and T4, ages 13 and 16). However, 
alcohol use at age 13 and age 16 was not related to subsequent changes in poor family management 
(p>.05).  
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Table 5-1. Cross-lagged path coefficients for poor family management and alcohol use 
 Basic model Peer Drinking All Controls 
 B (SE) Β (SE) Β (SE) 
Cross-lagged effects    
Poor family management T1  Alcohol use T2 .117 (.037)** .109 (.036)** .110 (.038)** 
Poor family management T2  Alcohol use T3 .157 (.040)*** .129 (.041)** .115 (.041)** 
Poor family management T3  Alcohol use T4 .128 (.033)*** .105 (.033)** .111 (.034)** 
Poor family management T4  Alcohol use T5 .051 (.032) .030 (.032) .007 (.007) 
Alcohol use T1  Poor family management T2 .132 (.035)*** .108 (.038)** .113 (.038)** 
Alcohol use T2  Poor family management T3 -.025 (.038) .008 (.041) .016 (.042) 
Alcohol use T3  Poor family management T4 .064 (.033)* .058 (.037) .038 (.037) 
Alcohol use T4  Poor family management T5 .007 (.034) .036 (.037) .037 (.037) 
Peer drinking T1  Alcohol use T2  .114 (.034)** .084 (.033)* 
Peer drinking T2  Alcohol use T3  .142 (.039)*** .089 (.039)* 
Peer drinking T3  Alcohol use T4  .163 (.034)*** .131 (.035)*** 
Peer drinking T4  Alcohol use T5  .146 (.031)*** .117 (.032)*** 
Alcohol use T1  Peer drinking T2  .096 (.038)* .091 (.038)* 
Alcohol use T2  Peer drinking T3  .107 (.041)* .101 (.041)* 
Alcohol use T3  Peer drinking T4  .129 (.036)*** .129 (.035)*** 
Alcohol use T4  Peer drinking T5  .054 (.040) .053 (.039) 
Poor family management T1  Peer drinking T2  .182 (.040)*** .210 (.040)*** 
Poor family management T2  Peer drinking T3  .075 (.043) .092 (.043)* 
Poor family management T3  Peer drinking T4  .066 (.034) .070 (.034)* 
Poor family management T4  Peer drinking T5  .023 (.039) .025 (.039) 
Peer drinking T1  Poor family management T2  .065 (.037) .064 (.037) 
Peer drinking T2  Poor family management T3  -.089 (.040)* -.095 (.041)* 
Peer drinking T3  Poor family management T4  .016 (.036) -.025 (.036) 
Peer drinking T4  Poor family management T5  -.068 (.036)+ -.077 (.036)* 
+p<.06, * p<.05, ** p<.01, *** p<.001. NB. Further model results presented in Table 9-8, 
Appendices. 
 
 
Peer drinking networks 
In order to test the robustness of H1 and H2 to the presence of hypothesized strong peer 
influences, the cross-lag model was subject to peer-drinking networks as a control. Some theorists 
have argued that the influence of parental control effects are dampened by the presence of drinking 
peers (Chapter 1), and since there are natural fluctuations in the presence and effects of drinking 
peers throughout adolescence, it is important to consider peer effects as dynamic. In the review of 
transactional studies in Chapter 3, only one study controlled for the presence of peers, and this was 
not done dynamically over more than two waves. For the current study, presence of peers who drink 
without their parent’s permission were included into the model as a time-varying control and with 
allowances of cross-lagged paths between peer-drinking networks and both poor family 
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management and adolescent alcohol use. This is a conservative way of controlling for peer 
influences.  
After controlling for time-varying peer drinking, the model still indicated adequate fit to the 
full hypothesized model, χ2 (1109, N= 824) = 2800.915, p<.0001, χ2 ratio = 2.53, RMSEA = .043, 
CFI = .880. There was moderate stability in peer drinking (βs= .23 to .50) over time. 
Significant paths were explored (see Table 5-1 and Figure 5-1). Consistent with the base 
model, poor family management (T1-T3) was related to subsequent alcohol use (T2- T4), and 
alcohol use T1 was prospectively associated with poor family management T2. However, compared 
with the base model, alcohol use T3 was no longer significant associated with poor family 
management T4. Thus, addition of peer drinking networks as a time-varying control had the greatest 
impact on the association between alcohol use at age 15 to poor family management at age 16. But 
in general, past claims that peer alcohol use would deplete existing parental influences remained 
largely unfounded according to the current analyses; the transactional influences of poor family 
management and adolescent alcohol use were relatively robust against the presence of drinking 
peers. 
There were full reciprocal paths between peer drinking (T1-T4) and adolescent’s own 
alcohol use which was expected. However, in the last wave, adolescent’s own alcohol use was no 
longer able to predict changes in peer drinking. Poor family management T1 was related to 
subsequent peer drinking (T2), which was prospectively related to increases in poor family 
management but no other cross-lagged paths between peer drinking, poor family management and 
alcohol use were significant.  
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Figure 5-1. Significant SEM paths for poor family management alcohol use, and peer drinking.  
*p< .05, ** p<.01, *** p<.001. 
Hoi Yan Li PhD dissertation 105 
Control analyses  
Next, all time-varying controls (Peer drinking, adolescent depression, sensation seeking, 
family history of SUDs, pubertal development) were included in the model (These results have been 
presented in Table 9-8in the appendices). Results indicated adequate fit (but reduced fit) to the full 
hypothesized model in three of the four indices, χ2 (1915, N= 824) = 4303.711, p<.0001, χ2 ratio = 
2.25, RMSEA = .039, CFI = .869.  
Similar to the peer network model, poor family management items loaded onto the expected 
latent variables, stability was observed for alcohol use, family conflict and peer. Cross-lagged paths 
between poor family management and adolescent alcohol use also remained largely unchanged. 
Compared with the peer model, additional paths were observed between poor family management 
and peer drinking.  
There were moderate to strong stability of reported depression (βs = .47- .61), sensation 
seeking (βs = .49- .63), family history of substance use disorders (βs = .39-.55), puberty (βs = .56- 
.58) across adolescence. Sensation seeking was a particularly important control; there were eight 
significant cross-lagged paths. There were full cross-lagged paths between sensation seeking and 
alcohol use in T1.  
 
Gender differences 
In order to examine gender differences, a multi-group cross-lagged model was used. This 
gender model also produced good fit, χ2 (1860, N= 824) = 4079.618, p<.0001, χ2 ratio = 2.19, 
RMSEA = .054, CFI = .833. The Satorra-Bentler scaled chi-square difference test was used to test 
the difference between the constrained and unconstrained path models, Δχ2 (30) =120.31, p<.005. 
Strong stability was observed for poor family management in both males and females. Poor family 
management was not significantly correlated to alcohol use in T5 for both males and females.  
Potential cross-lagged paths were then inspected. Comparing the number of significant paths 
for both males and females indicated more significant paths between poor family management and 
alcohol use in males than females. For males, poor family management T1-T3 was related to greater 
subsequent alcohol use T2- T4 (β = .14 to .21) and alcohol use T1/T3 was related to poor family 
management T2/T4 (β = .16- .12), but no other cross-lagged paths were significant for males. For 
females, greater poor family management T2 and T3 was related to greater subsequent alcohol use 
T3 and T4 (β = .12 and .13) and greater alcohol use T1 was related to greater poor family 
management T2 (β = .16), but no other cross-lagged paths were significant for females. 
Specifically, no cross-lagged paths or within-wave correlations were significant in the last wave for 
both males and females. These results are mostly consistent with reviewed studies in Chapter 3 
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where reciprocal associations between parental control efforts and adolescent alcohol use were 
more important in males than females.  
Table 5-2. Cross-lagged path coefficients for poor family management by gender 
 Males Females 
 B (SE) B (SE) 
Cross-lagged effects   
Poor family management T1  Alcohol use T2 .141 (.053)** .060 (.051) 
Poor family management T2  Alcohol use T3 .214 (.057)*** .121 (.055)* 
Poor family management T3  Alcohol use T4 .143 (.048)** .129 (.044)** 
Poor family management T4  Alcohol use T5 .036 (.046) .041 (.043) 
Alcohol use T1  Poor family management T2 .155 (.053)**  .161 (.048)** 
Alcohol use T2  Poor family management T3 -.046 (.062) -.023 (.052) 
Alcohol use T3  Poor family management T4 .122 (.047)* .009 (.045) 
Alcohol use T4  Poor family management T5 -.043 (.052) .053 (.043) 
*p< .05, ** p<.01, *** p<.001. Further model results presented in Table 9-9, appendices.  
 
5.2. Parental favourable attitudes towards alcohol use 
Similar to poor family management, associations between parental favourable attitudes 
towards alcohol use and adolescent alcohol use was examined using cross-lagged path analyses 
within a structural equation modelling framework. Key hypotheses are summarized below.  
H1: Parental favourable attitudes towards alcohol use would be positively associated with early 
adolescent alcohol use and this association would fluctuate across the span of adolescence. 
H2: Adolescent alcohol use would lead to increases in parental favourable attitudes towards 
alcohol use, especially during early adolescence.  
These hypotheses will also be tested in the context of key controls (including peer drinking 
networks) and gender differences.  
5.2.1.  Results for parental favourable attitudes towards alcohol use and alcohol use 
In order to assess whether parental favourable attitudes towards alcohol use predicts 
subsequent alcohol use, bidirectional influences and autoregressive effects were considered in a 
cross-lagged model.  
 
Preliminary results 
The basic model demonstrated excellent fit when sample size taken into account, χ2 (72, N= 
824) = 157.327, p<.0001, χ2 ratio = .19, RMSEA = .038, CFI = .987. Further model results were 
presented in Appendices Table 9-10. 
Parental favourable attitudes towards alcohol use items loaded onto the expected latent 
variables.  There was moderate stability in parental favourable attitudes towards alcohol use (βs= 
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.25 to .54) and also moderate to strong stability in alcohol use over time (βs= .39 to .61). Stronger 
stability in both constructs was observed in the mid to late adolescent years compared to the early to 
mid-adolescent years indicating that more rapid changes in the earlier years. This is consistent with 
the findings from models of poor family management. There were moderate within-wave 
associations between parental favourable attitudes towards alcohol use and alcohol use across all 
waves. 
 
H1: Parental favourable attitudes towards alcohol use and subsequent alcohol use in early 
adolescence 
After accounting for autoregressive effects and within-wave correlations, paths between 
parental favourable attitudes towards alcohol use and alcohol use were assessed. All paths were 
significant, see Table 5-3. That is, parental favourable attitudes towards alcohol use were 
prospectively predictive of alcohol use across all five waves of data collection. The strength of 
associations remained largely similar throughout all the waves of data collection.  
 
H2: Transaction associations between adolescent alcohol use and subsequent parental favourable 
attitudes towards alcohol use  
After accounting for autoregressive effects, within-wave correlations and paths between 
parental favourable attitudes towards alcohol use and alcohol use, paths between alcohol use and 
subsequent parental favourable attitudes towards alcohol use was examined. All paths were again 
significant. That is, adolescent alcohol use was also prospectively associated with parental attitudes 
across all five waves of data collection. This finding helps to emphasize the importance of recursive 
associations between parental favourable attitudes and adolescent alcohol use since previous results 
(see Chapter 3) have largely been mixed. More importantly, the strength of these adolescent-led 
associations was as strong as the association of parent-influenced effects.  
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Table 5-3. Cross-lagged path coefficients for parental favourable attitudes towards alcohol use and 
alcohol use 
 Basic model Peer drinking All controls 
 B (SE) Β (SE) Β (SE) 
Cross-lagged effects    
Parental attitudes T1  Alcohol use T2 .174 (.037)*** .155 (.038)*** .155 (.038)*** 
Parental attitudes T2  Alcohol use T3 .125 (.043)** .091 (.044)* .076 (.076)+ 
Parental attitudes T3  Alcohol use T4 .157 (.035)*** .138 (.034)*** .143 (.035)*** 
Parental attitudes T4  Alcohol use T5 .110 (.033)** .093 (.033)** .095 (.033)** 
Alcohol use T1  Parental attitudes T2 .138 (.041)** .112 (.043)** .082 (.044)+ 
Alcohol use T2  Parental attitudes T3 .170 (.043)*** .158 (.046)** .136 (.047)** 
Alcohol use T3  Parental attitudes T4 .114 (.038)** .056 (.041) .044 (.042) 
Alcohol use T4  Parental attitudes T5 .151 (.036)*** .117 (.039)** .101 (.039)* 
Peer drinking T1  Alcohol use T2  .099 (.034)** .072 (.034)* 
Peer drinking T2  Alcohol use T3  .154 (.038)*** .098 (.039)* 
Peer drinking T3  Alcohol use T4  .161 (.033)*** .127 (.035)*** 
Peer drinking T4  Alcohol use T5  .139 (.031)*** .106 (.032)** 
Alcohol use T1  Peer drinking T2  .090 (.041)* .086 (.041)* 
Alcohol use T2  Peer drinking T3  .105 (.044)* .099 (.044)* 
Alcohol use T3  Peer drinking T4  .132 (.038)** .132 (.037)*** 
Alcohol use T4  Peer drinking T5  .055 (.043) .055 (.042) 
Parental attitudes T1  Peer drinking T2  .133 (.042)** .148 (.042)*** 
Parental attitudes T2  Peer drinking T3  .054 (.046) .065 (.046) 
Parental attitudes T3  Peer drinking T4  .025 (.036) .027 (.036) 
Parental attitudes T4  Peer drinking T5  .013 (.041) .013 (.041) 
Peer drinking T1  Parental attitudes T2  .089 (.040)* .062 (.040) 
Peer drinking T2  Parental attitudes T3  .038 (.042) .013 (.043) 
Peer drinking T3  Parental attitudes T4  .126 (.038)** .112 (.040)** 
Peer drinking T4  Parental attitudes T5  .078 (.035)* .069 (.036)+ 
*p<.06, *p<.05, **p<.01, ***p<.001. NB. Other significant cross-lagged paths included in 
appendices Table 9-10.  
 
Peer drinking networks 
In order to test the robustness of the findings from H1 and H2, peer drinking networks was 
considered as a time-varying control. Full cross-lagged paths were allowed in the hypothesized 
model between parental favourable attitudes towards alcohol use, alcohol use and involvement 
with peers who consume alcohol without their parent’s awareness. Testing peer drinking as a time-
varying control was critical as theorist have previously argued that peer effects may deplete the 
effect of parents, especially as adolescents grow older (Chapter 1). After controlling for time-
varying peer drinking excellent fit was maintained, χ2 (127, N= 824) = 226.695, p<.0001, χ2 ratio = 
.28, RMSEA = .031, CFI = .987. 
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Similar to the base model, parental favourable attitudes towards alcohol use items loaded 
onto the expected latent variables and there was moderate stability in alcohol use, strong stability in 
parental favourable attitudes towards alcohol use over time (see Figure 5-2 and Table 5-3).  
There were full cross-lagged paths between parental favourable attitudes towards alcohol 
use and alcohol use across all waves except alcohol use T3 to parental favourable attitudes towards 
alcohol use T4. That is, after accounting for peer influences, alcohol use at age 15 was no longer 
predictive of changes in parental favourable attitudes towards alcohol use at age 16.   
The current results indicated that peer alcohol use (T1, T3 and T4) was associated with more 
favourable parental attitudes in subsequent waves, which in turn was also predictive of adolescent 
alcohol in the same year, as well as in the subsequent wave of data collection. Conversely, parental 
favourable attitudes towards alcohol use were prospectively associated with increased involvement 
with peer drinkers, but only in T1. Consistent with the findings for the poor family management 
models, there was weak to moderate stability in peer drinking and positively correlated with alcohol 
use across all waves. Consistent with the poor family management models, there were full cross-
lagged paths between peer drinking and adolescent’s own alcohol use between T1-T4. The strength 
of these associations was as strong as the associations between parental favourable attitudes 
towards alcohol use and adolescent’s own alcohol use. 
 
Hoi Yan Li PhD dissertation 110 
 
Figure 5-2. Significant SEM paths for parental favourable attitudes towards alcohol use alcohol use, and peer drinking.  
*p< .05, ** p<.01, *** p<.001. 
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Control analyses 
Next, all time-varying controls (Peer drinking, adolescent depression, sensation seeking, 
family history of SUDs, pubertal development) were included in the model. Results indicated 
adequate fit (but reduced fit) to the full hypothesized model, χ2 (458, N= 824) = 1187.752, p<.0001, 
χ2 ratio = 1.44, RMSEA = .044, CFI = .938.  
Similar to the peer-drinking model, parental favourable attitudes towards alcohol use items 
loaded onto the expected latent variables, stability in alcohol use, family conflict and peer drinking 
and within-wave correlations also remained largely similar. Compared with the peer model, 
parental favourable attitudes towards alcohol use at age 13 were no longer associated with alcohol 
use at age 15. Both alcohol use and peer drinking at age 12 was no longer associated with parental 
favourable attitudes towards alcohol use at age 13.  
There were moderate to strong stability of reported depression (βs = .47- .61), sensation 
seeking (βs = .50- .64, T1-T4, not measured in T5), family history of substance use disorders (βs = 
.39-.56), puberty (βs = .56- .58) across adolescence.  
Significant cross-lagged paths between alcohol use, parental favourable attitudes towards 
alcohol use, peer drinking and all considered time-varying controls were also inspected (See notes 
to table). Sensation seeking was a particularly important control; there were eight significant cross-
lagged paths between sensation seeking and both parental favourable attitudes towards alcohol use 
and adolescent’s own alcohol use, with full cross-lagged paths between sensation seeking and 
alcohol use in T1. Sensation seeking T1/T2 was related to subsequent parental favourable attitudes 
towards alcohol use T2/T3 and parental favourable attitudes towards alcohol use T1 was related to 
sensation seeking T2. Sensation seeking (T1, T2, T4) was also related to subsequent alcohol use 
(T2, T3, T5), and alcohol use (T1, T3) was related to subsequent sensation seeking (T2, T4).  
 
Gender differences 
A multi-group (gender) cross-lagged model was run. The basic model produced excellent fit 
when sample size was taken into account, χ2 (151, N= 824) = 283.135, p<.0001, χ2 ratio = .34, 
RMSEA = .046, CFI = .980. The Satorra-Bentler scaled chi-square difference test was used to test 
the difference between the constrained and unconstrained path models, Δχ2 (10) =45.46, 
p<.005.Further model results in appendices, Table 9-11.  
Potential cross-lagged paths were then inspected. In males, parental favourable attitudes 
towards alcohol use were more strongly associated with adolescent alcohol use compared to in 
females. This was especially the case for mid to late adolescence, were associations between 
parental favourable attitudes towards alcohol use and alcohol use no longer reached statistical 
significance in females, but remained significant in males. Conversely, prospective associations 
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between adolescent’s own alcohol use and parental favourable attitudes towards alcohol use 
revealed nearly opposite findings, with stronger associations in females than males (T1, T3, T4) 
except in T2. Taken together, these gender differences indicated that parent-led influences are 
stronger in males for parental favourable attitudes towards alcohol use, but adolescent-led 
influences appear to be more important in females.  
 
Table 5-4. Cross-lagged path coefficients for parental favourable attitudes towards alcohol use and 
alcohol use by gender 
 Males Females 
 Β (SE) Β (SE) 
Cross-lagged effects   
Parental favourable attitudes T1  Alcohol use T2 .209 (.055)*** .113 (.050)* 
Parental favourable attitudes T2  Alcohol use T3 .141 (.067)* .106 (.052)* 
Parental favourable attitudes T3  Alcohol use T4 .313 (.052)*** .042 (.045) 
Parental favourable attitudes T4  Alcohol use T5 .154 (.047)** .061 (.046) 
Alcohol use T1  Parental favourable attitudes T2 .050 (.058) .228 (.050)*** 
Alcohol use T2  Parental favourable attitudes T3 .253 (.062)*** .102 (.059) 
Alcohol use T3  Parental favourable attitudes T4 .014 (.058) .184 (.051)*** 
Alcohol use T4  Parental favourable attitudes T5 .122 (.057)* .191 (.048)*** 
*p< .05, ** p<.01, *** p<.001. Full model results in appendices Table 9-11.  
 
5.3. Summary of results and discussion for parental control efforts 
The overall aim of this chapter was to examine the possible transactional associations 
between parental control efforts and alcohol use across adolescence. It was hypothesized that poor 
parental control efforts (operationalized as poor family management and parental favourable 
attitudes towards alcohol use) would lead to more frequent alcohol use in early adolescence and 
fluctuate throughout adolescence, and that adolescent alcohol use would be associated with 
reductions of these parental control efforts over time. This hypothesis was partially supported; see 
Figure 5-3.  
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Figure 5-3. Parent control efforts summary.  
Bold lines represent significant paths for both poor family management and parental favourable attitudes towards alcohol use. Dotted lines represent 
significant paths for one of the parent control efforts factors.  
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Briefly, greater endorsements of poor parental control efforts were concurrently and 
prospectively associated with increased frequency of adolescent alcohol use, at least during the first 
four waves of data collection (Ages 12-16). Alcohol use at age 17 could only be predicted by 
parental favourable attitudes towards alcohol use and not poor family management. That is, there 
was very little difference between parental control efforts in early adolescent alcohol use compared 
to mid adolescent alcohol use. Results indicated that early adolescent alcohol use has the potential 
to negatively influence the effectiveness of both perceived parent control efforts and perceived 
parental attitudes with increased frequencies of adolescent alcohol use continuing to push the 
boundaries of parent’s attitudes towards alcohol use in young people. These associations held, even 
after accounting for the strong predictive effects of involvement in peer drinking networks. In fact, 
the strength of parent control efforts associations was as strong as the associations between peer 
drinking and adolescent’s own alcohol use. Note that adolescentss own perceptions of parental 
control efforts and attitudes are being investigated here and that it is also possible that these changes 
are only perceived (with no actual change in parental efforts or attitudes) or even active resistance 
by adolescents towards real parenting changes. This was one of the first studies investigating the 
longitudinal recursive effects parent control efforts, adolescent alcohol use and peer alcohol use. 
These results and implications will be described in more depth below.  
In both structural models, alcohol use increased throughout adolescence, with frequency in 
alcohol use averaging “less than 2 drinking occasions in the previous year” at age 12 to frequency 
in alcohol use averaging “10-29 drinking occasions in the previous year” at age 17. Results in 
structural models highlighted the non-linear nature of this change in alcohol use. Stability in alcohol 
use was stronger in later waves (15- 17 years) compared to earlier waves (12- 15 years) indicating 
that alcohol use increases were more rapid in the earlier years compared to the later adolescent 
years.  
Consistent with expectations, adolescents reported greater perceptions of poor parent control 
efforts with age, that is, increases in poor family management and parental favourable attitudes 
towards alcohol use with age. Similar to stability in alcohol use, stability in later waves (15-17 
years) was stronger than earlier waves (12-15 years) for both poor family management and parental 
favourable attitudes towards alcohol use. This indicates that the early adolescent years are also a 
period of critical change in parenting control efforts. Parent control efforts (12-15 years) were able 
to predict alcohol use within the same year as well as in the subsequent wave of data collection.  
However, the role of poor family management appeared to function differently to parental 
favourable attitudes towards alcohol use between ages 16- 17. While parental favourable attitudes 
towards alcohol use at ages 16 and 17 was associated with higher levels of alcohol use at both ages 
16 and 17, poor family management at age 16 was not predictive of alcohol use at age 17. This 
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suggests that there are possibly key windows of opportunity for parents to effectively control 
offspring alcohol use; namely the early to middle adolescent years. This is contrary to some 
previous studies (Chapter 3) indicating reduced impacts of parental control efforts in middle 
adolescence. But despite rules and monitoring behaviour having less effect in older adolescence, 
parental attitudes towards alcohol use appear to be consistently important throughout the 
adolescent years. Unfortunately, we were unable to obtain measurements for when adolescents were 
aged 14. In the only other similar study, the authors found that unlike other ages, perceived parental 
permissiveness for alcohol use at age 14 was not predictive of subsequent alcohol use (see Chapter 
3). 
The analytic strategy used in the current study also allowed an examination of the impact of 
adolescent alcohol use on parent control efforts. Influences of parental permissiveness appeared to 
be less time-variant than parental efforts to monitor or set rules. Results indicated that adolescent 
alcohol use was predicted more parental favourable attitudes towards alcohol use across all waves 
of data collection (12-17) but adolescent alcohol use (at age 12, and age 15) only exacerbated poor 
family management at age 13 and 16. Importantly, for poor family management, these reverse paths 
were as strong as the paths from poor family management to alcohol use at age 12, but weaker at 
older ages. In the parental favourable attitudes to alcohol use model, these reverse paths of 
influence were consistently as strong as reverse paths of influence, with little difference in strength 
across adolescence.  
Consistent with the literature, parents appeared to be more lax for boys than females. 
However, in our sample, we illustrated that this was an age dependent effect. At 12 and 13, males 
reported higher endorsements for poor family management and parental favourable attitudes 
towards alcohol use. By the time students are in senior school (15-17), students report that their 
parents monitor them the same in boys and girls. At age 17, males once again reported that their 
parents were more permissive towards alcohol use than parents of females.  
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Figure 5-4. Parent control efforts summary by gender. 
Males above, females below. Bold lines represent significant paths in both poor family management and 
parental favourable attitudes towards alcohol use. Dotted lines represent significant paths in only one of the 
parent control efforts constructs.  
 
In females, poor family management was related to alcohol use (within wave) for ages 12-
16, Figure 5-4. But in males, correlations between poor family management and alcohol use were 
not significant at age 15. Examination of significant cross-lagged paths revealed that parent control 
efforts led to more alcohol use in males more consistently across adolescence (across ages 12-15 for 
poor family management and ages 12-16 for parental favourable attitudes towards alcohol use) 
than in females.  In females, poor family management at age 13 and 15 and parental favourable 
attitudes towards alcohol use at age 12 and 13 were important predictors of subsequent alcohol use.  
When considering reverse paths of influence, results indicated that for females, alcohol use 
predicted more changes in parental favourable attitudes towards alcohol use than poor family 
management across adolescence. Interestingly, alcohol use in females predicted changes in parental 
permissiveness but parental permissiveness did not predict any subsequent changes in alcohol use 
for girls. This is contrary to past literature pointing to the importance of parental permissiveness as 
a unidirectional predictor of adolescent alcohol use (Abar, Abar, & Turrisi, 2009). In males, the 
unidirectional effects of parent control efforts was more consistently related to subsequent alcohol 
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use, but reverse paths of influence were equally as strong (for poor family management at ages 12 
and 15, and for parental favourable attitudes at ages 13 and 16).   
Thus far, the results for this section suggests that there are escalations of parent control 
efforts and alcohol use that occur in the early adolescent years (12- 15). Patterns of influence vary 
by domain of parent control efforts, age and gender. In males, effects were generally dominated by 
parent-led effects. In females, effects were balanced between parent-led and adolescent-led 
influences with adolescent-led effects.  
Associations with peers who drink alcohol without their parent’s permission is a well-
known risk factor for adolescent’s own drinking (Ali & Dwyer, 2009). It was hypothesized that 
relationships between parent control efforts and subsequent adolescent alcohol use would be at least 
partially mediated by associations with drinking peers. Similarly, associations between adolescent’s 
own alcohol use and subsequent parent control efforts would be at least partially mediated by 
associations with drinking peers. This is because young people with lax parents may spend more 
time together, and consume alcohol together without parental awareness. This uptake of alcohol use 
and increase associations with drinking peers (who drink alcohol without their parents awareness), 
may decrease the effectiveness of parenting, frustrate control attempts to have strict general rules 
and rules about alcohol use. The current results indicated when peer influences were included into 
the models; parent-led effects were not extinguished and remained similar to the original model. 
Almost comparable strength of influences of parent control efforts and presence of drinking peers 
was observed, especially between the ages of 12 and 15. While parent control efforts at age 12 is 
likely to lead to greater engagements with drinking peers at age 13, the influence of drinking peers 
on changes in parenting practices were more likely across adolescence.  Compared to the original 
model, after associations with drinking peers were considered, there was no longer an association 
between alcohol use at age 15 and increases in parent control efforts (both poor family management 
and parental favourable attitudes towards alcohol use) at 16. This suggests a partial mediation 
effect of peer drinking on the relationship between parent control efforts and alcohol use. In line 
with predictions, parent control efforts were a strong predictor of increased alcohol use across 
adolescence, especially for boys. While some other studies (Blanton, Gibbons, Gerrard, Conger, & 
Smith, 1997) have demonstrated that peers have a stronger impact than parents in determining 
adolescent alcohol use patterns, the current study has demonstrated that the influence of parent 
control efforts is comparable to associating with drinking peers (peers who drink without parent’s 
knowledge). A key difference in our current study is that (1) we have examined both parent-led and 
adolescent-led influences; considering the relative impacts of both parent control efforts on 
adolescent alcohol use as well as adolescent alcohol on parent control efforts; and (2) considering 
these influences at different points across the adolescent years. 
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We also controlled for adolescent depression, sensation seeking, pubertal development and 
family history of SUDs in an extension to the peer model. This allowed an examination of the 
relative impact of these control factors across the span of adolescence.  As a control, peer alcohol 
use was stronger than pubertal development. The findings from the study also showed that 
including interactive effects between puberty and parental influences did not improve model 
explanation. While sensation seeking remained and important control across adolescence, the other 
controls appears only to be important in the early adolescent years (as within-wave controls) and 
more ad hoc in the later years (as between-wave controls). No significant differences in significant 
paths between alcohol use and parent control efforts were found after accounting for these extra 
controls.  
Strengths and limitations  
This study explored both parent-led and adolescent-led changes over the course of 
adolescence from age 11 (baseline) to age 17. This study was able to capitalise on the large and 
representative longitudinal community based dataset of 878 students. The dataset used well 
validated measures of both parent and adolescent variables, had low attrition, and low levels of 
missing data (less than 5% per wave). The use of cross-lagged paths analyses within a structural 
equation modelling framework provided a conservative and sophisticated approach at managing 
autoregressive effects, multivariate violations of normality, data missingness, and enabled the 
findings to highlight specific periods of influence of parent-led and adolescent-led influences. The 
impacts of peers were also analysed within a time-varying conservative framework. We were also 
able to conservatively control for a number of other well-known factors including sensation 
seeking, pubertal development, depression, family history of substance use disorders. Sensation 
seeking was included as a proximal measure of the impulsivity changes related to neurological 
development and depression as a proxy for adolescent adjustment. There were high levels of 
retention in this study, and attrition rates were less than several other longitudinal studies of its type. 
Exhaustive efforts were used to locate participants and a number of different incentives were used 
to encourage participation across the waves. Measures used in this study were well established and 
had alphas generally above .70.  
The study is limited by its reliance on adolescent self-reports, however, assurance of 
confidentiality and removal of “unreliable” data (see Chapter 4) was used to increase the reliability 
of the results. The availability of collateral information, and behaviourally measurable will enhance 
the generalizability of the current results. The findings are also limited by the missing wave (grade 
8), which occurred because of funding limitations. This did not appear to effect the examination of 
stability in parent control efforts or alcohol use, as the strength of stability generally changed 
between 15 and 16 compared favourably to earlier waves. Still, caution needs to be placed when 
Hoi Yan Li PhD dissertation 119 
examining cross-lagged paths between wave 2 (age 13) and wave 3 (age 15). A third limitation was 
that parental alcohol use was not available as a time-varying factor in this study.  
5.3.1.  Conclusions 
This chapter is one of the first studies to test the reciprocity of parenting and adolescent 
alcohol use. The results indicated that for this dataset, parenting control efforts were important in 
determining risk of alcohol use in early to mid-adolescence, but these effects were also robust to the 
inclusion of peer effects. Adolescent alcohol use also appeared to hamper parenting control efforts, 
especially during early adolescence. This adolescent-led influence appeared to fuel a greater 
cascade of reciprocal effects across mid adolescence. Key gender differences were also observed, 
namely, parent-led effects appear stronger in males, and adolescent-led influences were stronger in 
females. This chapter has illustrated the importance of considering both reciprocal effects, gender 
and contextual effects when investigating the influence of parental control efforts on adolescent 
health risk behaviours.  
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Chapter 6.  Parent-adolescent relationships and adolescent alcohol use: 
Exploring dynamic and developmentally sensitive associations  
 
Parent-adolescent relationship quality has long been the basis of Social Control Theories, 
Social Developmental Models and Reciprocal Models (See Chapter 1 and 3). These theories posit 
that strong parent-adolescent relationships will be protective directly against high risk behaviours 
(including alcohol use) and indirectly through protectiveness against the influences of growing 
deviant peer influence as offspring develop.  
Poor parent-child relationships over time are related to growth in alcohol use in adolescents 
(Barnes, et al., 2000; Kelly, et al., 2011b; McMorris, Catalano, Kim, Toumbourou, & Hemphill, 
2011). In these studies, parent-child relationships were represented by constructs of perceived 
parental support, perceived family closeness and perceived parent-child conflict by the adolescent. 
The aforementioned studies have been able to demonstrate the role of parenting factors on youth 
alcohol use using large longitudinal studies of adolescents in both the United States as well as 
Australia. Cross-lagged analyses have been able to demonstrate how parenting practices can 
subsequently influence drinking patterns of offspring in future years (Kelly, et al., 2011b). In fact, 
in the review of bidirectional influences in Chapter 3, parent-child relationship and parental support 
on adolescent alcohol and other substance use was one of the most frequently studied domains of 
parenting influence (Hoffman & Su, 1998; Huh, et al., 2006; Shelton & van den Bree, 2010; Stice 
& Barrera, 1995; Van der Vorst, et al., 2006b; van der Zwaluw, et al., 2008; Wang, et al., 2011). 
The review found that the strongest negative prospective associations between parent-child 
relationship and alcohol use were during the mid-adolescent years. However, at the same time, the 
review found that alcohol use during mid-adolescence was most likely to deplete parent-child 
relationships. Key limitations of these existing studies was that they were mostly measured in mid 
adolescence (age 14), when experimentation with alcohol use has already begun,, and only 2-3 
waves in nature, therefore, we were unable to extrapolate the results to the span of adolescence. 
Findings remained somewhat mixed, with other studies showing no associations of attachment on 
adolescent alcohol use. Conversely, prospective associations between the negative effects of 
adolescent alcohol use on parent-child relationships were more common, but small in magnitude.  
There are likely to be gender differences and contextual influences of these parent-led and 
adolescent-led associations. In a study previously reviewed in Chapter 2, we have already discussed 
that a study found full reciprocal relationships between parent-child relationships and adolescent 
alcohol use in girls and on-time maturing boys (Shelton & van den Bree, 2010). Authors suggested 
that alcohol use may disturb parent-child relationships because it reflects an increased amount of 
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time spent with alcohol-using peers and that adolescent alcohol use creates a difficult context for 
managing close parent-child relationships. Reciprocal parent-child relationships being more 
important in girls than boys has been replicated elsewhere (Van der Vorst, Engels, Meeus, & 
Dekovic, 2006a). However, both of these studies focus exclusively in mid adolescence.  
Given that strong parent-child relationships are purported to be important in protective 
adolescents from alcohol use, it follows that high levels of family conflict would put adolescents at 
risk for alcohol use. However, review shows that family conflict is unlikely to cause alcohol use 
onset or changes in alcohol use patterns (Ryan, et al., 2010). None of the reviewed studies in 
Chapter 3 specifically looked at the possible reciprocal nature of this negative dimension of parent-
adolescent relationships, therefore, this investigation is relatively novel.  
Higher levels of adolescent alcohol use may imply greater associations with peers who also 
drink, thereby causing more conflicts within the family. Therefore, higher levels of adolescent 
alcohol use may also be related to higher levels of family conflict. Further, the basis of possible 
reciprocal associations between parent-child relationships and adolescent alcohol use are based on 
Social Control Theories as well as Reciprocal Effects models (See Chapter 3) which implies that 
adolescent alcohol use can cause parent-child relationship strain which is consistent with past 
research shows that average levels of alcohol use increases with age and family conflict increases 
with age (e.g. Fosco, et al., 2012). 
Parent-adolescent Relationships extends beyond parent-child relationships, family conflict 
and perceived warmth. Opportunities and rewards for spending time with the family doing things 
the adolescent enjoys may also add to the Parent-adolescent Relationships. Greater opportunities 
and rewards for prosocial family involvement (e.g. family meals) are related to lower rates of 
alcohol use in adolescence (Eisenberg, Neumark-Sztainer, Fulkerson, & Story, 2008; White & 
Halliwell, 2011). However, opportunities and rewards for prosocial family involvement also tend to 
decrease over the course of adolescence (Eisenberg, et al., 2008; White & Halliwell, 2011). It is 
unclear whether changes in alcohol use patterns are predictive of changes in these family factors. 
Regular family meals in mid-adolescence are associated with lower levels in substance use in late 
adolescence (Eisenberg, et al., 2008). Family meals can enhance family connectedness and provide 
opportunities for parents to discuss substance use with young people these are thought to decrease 
adolescent alcohol use (Eisenberg, Olson, Neumark-Sztainer, Story, & Bearinger, 2004; White & 
Halliwell, 2011). However, in mid-adolescence, those who have started to smoke/ drink may 
intentionally avoid family meals, communicate less (White & Halliwell, 2011). It is also likely, 
however, that substance use in the young person may reduce opportunities of and positivity within 
such interactions, substance using adolescents may spend more time with deviant peers and less 
time in the family context, they may also have greater conflicts in the family. Therefore, the 
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influence of prosocial family activities such as family meals appears to be dynamic and interactive 
in nature, at least in mid-adolescence (Chapter 3).  
This chapter investigates how parent-adolescent relationships (family conflict, opportunities 
for prosocial family involvement, rewards for prosocial family involvement, and parent-adolescent 
emotional closeness) vary with alcohol use across adolescence. The aim of this chapter is to extend 
the understanding of parent-adolescent relationships by considering the changing magnitude and 
directionality of effects from early adolescence to late adolescence.  
6.1. Parent-adolescent emotional closeness 
Adolescent’s own perception of parent-adolescent emotional closeness was used in the 
following analyses. Associations between parent-adolescent emotional closeness and adolescent 
alcohol use were examined using cross-lagged path analyses within a structural equation modelling 
framework. Key hypotheses are summarized below.  
H1: Higher levels of parent-adolescent emotional closeness would be associated with subsequent 
less adolescent alcohol use, and this would fluctuate across the span of adolescence. 
H2: Higher frequencies of adolescent alcohol use would be associated with less subsequent parent-
adolescent emotional closeness, especially during early adolescence.  
These hypotheses will also be tested in the context of key controls (including peer drinking 
networks and gender differences).  
 
6.1.1.  Results for parent-adolescent emotional closeness 
In order to assess whether parent-adolescent emotional closeness predicts subsequent 
alcohol use, after accounting for autoregressive effects and bidirectional influences and to identify 
critical times of influence, a cross-lagged model was fit to examine the relationship between 
adolescent alcohol use and parent-adolescent emotional closeness.  
 
Preliminary results 
Despite sufficient power, the hypothesized model did not produce adequate fit, χ2 (244, N= 
824) = 2775.296, p<.0001, χ2 ratio = 3.37, RMSEA = .112, CFI = .763. Modification indices were 
used in an attempt to improve model fit. The paths for this model are presented in Table 6-1; 
however, since there was inadequate fit for the model, the paths were not interpreted. Further model 
details were presented in Appendices Table 9-12. 
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Table 6-1. Cross-lagged path coefficients for alcohol use and parent-adolescent emotional closeness 
 Basic Model 
 Β (SE) 
Cross-lagged effects  
Parent emotional closeness T1  Alcohol use T2 -.025 (.036) 
Parent emotional closeness T2  Alcohol use T3 -.097 (.039)* 
Parent emotional closeness T3  Alcohol use T4 -.053 (.032) 
Parent emotional closeness T4  Alcohol use T5 .031 (.030) 
Alcohol use T1  Parent emotional closeness T2 -.086 (.035)* 
Alcohol use T2  Parent emotional closeness T3 .091 (.035)* 
Alcohol use T3  Parent emotional closeness T4 -.015 (.031) 
Alcohol use T4  Parent emotional closeness T5 .044 (.030) 
*p<.05, **p<.01, ***p<.001. Note. Model not significant, therefore, results should be interpreted 
with caution. Full model results in appendices Table 9-12.  
 
Controls were not tested since the main model did not show adequate statistical fit 
(Tabachnick & Fidell, 2007). Therefore, we did not test associations between pubertal development 
or peer alcohol use and adolescent’s own alcohol use.  
 
Gender differences 
 Since the model was non-significant, it was unclear whether this was because both males 
and females were included in the analyses. A multi-group cross-lagged path analysis was run for 
males and females. The basic model also did not adequately fit the data, χ2 (513, N= 824) = 
3231.163, p<.0001, χ2 ratio = 3.92, RMSEA = .113, CFI = .75. Therefore, model results will not be 
discussed any further. The Satorra-Bentler scaled chi-square difference test was used to test the 
difference between the constrained and unconstrained path models, Δχ2 (20) =153.21, p<.005. 
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Table 6-2. Cross-lagged path coefficients for parent-adolescent emotional closeness by gender 
 Males Females 
 Β (SE) Β (SE) 
Cross-lagged effects   
Parent emotional closeness T1  Alcohol use T2 -.032 (.050) .000 (.050) 
Parent emotional closeness T2  Alcohol use T3 -.030 (.056) -.100 (.051)* 
Parent emotional closeness T3  Alcohol use T4 -.095 (.049)+ -.055 (.043) 
Parent emotional closeness T4  Alcohol use T5 .085 (.043)* .025 (.040) 
Alcohol use T1  Parent emotional closeness T2 .108 (.041)** -.108 (.047)* 
Alcohol use T2  Parent emotional closeness T3 .130 (.042)** .050 (.049) 
Alcohol use T3  Parent emotional closeness T4 -.016 (.037) .026 (.043) 
Alcohol use T4  Parent emotional closeness T5 -.037 (.035) .067 (.039) 
*p<.05, **p<.01, ***p<.001. Note. Model not significant, therefore, results should be interpreted 
with caution. Full model results in appendices Table 9-13.  
 
 
 Unfortunately both the basic model and gender models for parent-child emotional closeness 
did not reach statistical significance. Therefore no interpretations were made on model parameters. 
It is also worth mentioning that in Chapter 2, the same measure of parent-adolescent emotional 
closeness was used. In that study of early adolescents, parent-adolescent emotional closeness was 
also not significantly associated with adolescent alcohol use. In reviewing the differences between 
studies which found significant associations between parent-child relationships and adolescent 
alcohol use in Chapter 3, it was revealed that studies which measured parent-child relationships and 
parental warmth were more likely to find significant effects (Shelton & van den Bree, 2010; Wang, 
et al., 2011) in both directions than those measuring attachment (Hoffman & Su, 1998; Van der 
Vorst, et al., 2006b; van der Zwaluw, et al., 2008). Whilst these constructs are similar, adolescents 
may perceive some elements of parent-child relationships/attachment as more important than others.  
6.2. Family conflict 
 In the previous section, it was revealed that reciprocal models between parent-adolescent 
emotional closeness and adolescent alcohol use were not significant; therefore, we were curious 
about this negative dimension of parent-child relationship.  Key hypotheses are summarized below.  
H1: Higher levels of family conflict would be associated with later increases in adolescent alcohol 
use, and this would fluctuate across the adolescent years.  
H2: Higher frequencies of adolescent alcohol use would be associated with greater subsequent 
family conflict, especially in early adolescence.  
These hypotheses would be tested in the context of key controls and gender differences.  
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6.2.1.  Results for family conflict 
In order to assess whether family conflict predicts subsequent alcohol use, bidirectional 
influences and autoregressive effects were accounted for and critical times of influence highlighted 
using a cross-lagged model. Modification indices were used to identify additional meaningful paths.  
 
Preliminary results 
There was excellent model fit after sample size was taken into account, χ2 (149, N= 824) = 
396.616, p<.0001, χ2 ratio = .48, RMSEA = .045, CFI = .965.  Full model results are presented in 
appendices Table 9-14.  
Family conflict items loaded onto the expected latent variables.  Stability was observed for 
family conflict and alcohol use over time (Table 9-14 in appendices). The strength of family conflict 
stability paths were relatively consistent throughout the five waves of data collection as opposed to 
the stability paths presented in parent control efforts (Chapter 5). Family conflict and alcohol use 
was positively related within-wave for all but the last wave (T1-T4). This implies that at the cross-
sectional level, family conflict was significantly associated with alcohol use in early to mid-
adolescence. This is a natural extension of the study presented in Chapter 2, and revealed that the 
cross-sectional associations extends beyond early adolescence.  
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Table 6-3. Cross-lagged path coefficients for alcohol use and family conflict 
 Basic Model Peer drinking All controls 
 B (SE) Β (SE) Β (SE) 
Cross-lagged effects    
Family conflict T1  Alcohol use T2 -.008 (.035) -.012 (.034) -.047 (.041) 
Family conflict T2  Alcohol use T3 .073 (.038) + .051 (.038) .015 (.044) 
Family conflict T3  Alcohol use T4 .035 (.032) .016 (.032) -.007 (.037) 
Family conflict T4  Alcohol use T5 -.016 (.030) -.027 (.030) -.035 (.034) 
Alcohol use T1  Family conflict T2 .058 (.034) .061 (.037) .052 (.037) 
Alcohol use T2  Family conflict T3 .019 (.036) .019 (.040) .019 (.041) 
Alcohol use T3  Family conflict T4 .013 (.032) .016 (.037) .015 (.037) 
Alcohol use T4  Family conflict T5 -.041 (.033) -.070 (.037) -.044 (.038) 
Peer drinking T1  Alcohol use T2  .126 (.034)*** .089 (.033)** 
Peer drinking T2  Alcohol use T3  .166 (.038)*** .110 (.039)** 
Peer drinking T3  Alcohol use T4  .177 (.034)*** .143 (.035)*** 
Peer drinking T4  Alcohol use T5  .152 (.031)*** .118 (.032)*** 
Alcohol use T1  Peer drinking T2  .140 (.037)*** .140 (.037)*** 
Alcohol use T2  Peer drinking T3  .125 (.040)** .120 (.039)** 
Alcohol use T3  Peer drinking T4  .140 (.036)*** .140 (.035)*** 
Alcohol use T4  Peer drinking T5  .051 (.039) .052 (.038) 
Family conflict T1  Peer drinking T2  .032 (.038) .053 (.038) 
Family conflict T2  Peer drinking T3  .025 (.040) .040 (.039) 
Family conflict T3  Peer drinking T4  .018 (.033) .025 (.033) 
Family conflict T4  Peer drinking T5  .060 (.037) .060 (.100) 
Peer drinking T1  Family conflict T2  -.007 (.037) -.025 (.036) 
Peer drinking T2  Family conflict T3  .008 (.040) .005 (.038) 
Peer drinking T3  Family conflict T4  -.016 (.037) -.024 (.036) 
Peer drinking T4  Family conflict T5  .060 (.037) .071 (.037)+ 
+p<.06, * p <.05, ** p <.01, *** p <.001. Full model results presented in appendices, Table 9-14.   
 
H1& H2: Family conflict on subsequent alcohol use and alcohol use on subsequent family conflict 
Next, cross-lagged paths between family conflict and adolescent alcohol use were examined. 
There were no significant cross-lagged paths between family conflict and alcohol use. That is, 
family conflict did not predict subsequent alcohol use, and alcohol use did not predict subsequent 
family conflict across all five waves of data analysis (T1-T5).  Combined with the previous finding, 
this suggests that cross-sectional associations between family conflict and alcohol use were more 
important than lagged associations. 
 
Peer drinking networks  
The robustness of the base model results were tested in the context of peer drinking 
influences. After controlling for time-varying peer drinking, model fit improved and indicated a 
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good fit to the hypothesized model, χ2 (229, N= 824) = 485.257, p<.0001, χ2 ratio =.59, RMSEA = 
.037, CFI = .968.  
Significant paths for were explored (Figure 6-1). Family conflict items loaded onto the 
expected latent variables. Similar to the base model, there was moderate stability in alcohol use and 
family conflict. Family conflict was also correlated with within-wave alcohol use in T1- T4. Also, 
consistent with the basic model, there were no significant cross-lagged paths between family 
conflict and alcohol use.  
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Figure 6-1. Significant SEM paths for family conflict alcohol use, and peer drinking.  
*p< .05, ** p<.01, *** p<.001. 
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Peer drinking (T1- T4) was significantly associated with adolescent’s own drinking (T2- T5) 
in the subsequent wave of data collection. Adolescent’s alcohol use (T1- T3) was also significantly 
associated with peer drinking (T2- T4) in the subsequent wave. There were no significant cross-
lagged paths between family conflict and peer drinking. But most importantly, inclusion of peer 
drinking into the models did not deplete existing cross-sectional associations between family 
conflict and adolescent alcohol use.  
 
Control analyses 
Next, all time-varying controls (Peer drinking, adolescent depression, sensation seeking, 
family history of SUDs, pubertal development) were included in the model. This refined model had 
slightly worse fit but still indicated excellent fit to the hypothesized model, χ2 (640, N= 824) = 
1539.684, p<.0001, χ2ratio = 1.87, RMSEA = .042, CFI = .937.  
Similar to the peer drinking model, family conflict items loaded onto the expected latent 
variables. Also, stability in alcohol use, family conflict and peer drinking remained largely similar. 
When comparing within-wave correlations, after accounting for additional time-varying controls, 
family conflict was no longer associated with alcohol use in T3. Family conflict was no longer 
associated with within-wave peer drinking in T3 and T4. No differences were apparent in the cross-
lagged relationships between alcohol use and family conflict, or peer drinking.  
Stability was observed for depression (β = .42- .58), sensation seeking (β = .50- .63), family 
history of SUDs (β = .39- .54), pubertal development (β = .56- .58). There were some significant 
cross-lagged paths in sensation seeking and both family conflict and alcohol use (see notes to table). 
There were also some significant cross-lagged paths between depression, family conflict and alcohol 
use. Higher levels of family conflict T1/T3 was related to family history of SUDs T2/T4, but family 
history of SUDs was not related to subsequent family conflict nor subsequent adolescent drinking. 
Pubertal development T3 was associated with alcohol use in T4 (β=.082), but pubertal development 
was not related to family conflict.  
 
Gender differences 
A multi-group cross-lagged model was fit to examine the relationship between adolescent 
alcohol use and family conflict in order to control for potential autoregressive and bidirectional 
effects. Modification indices were used to improve model fit. The basic model produced good fit to 
the data after sample size taken into account, χ2 (313, N= 824) = 655.673, p<.0001, χ2 ratio = .80, 
RMSEA = .052, CFI = .951. The Satorra-Bentler scaled chi-square difference test was used to test 
the difference between the constrained and unconstrained path models, Δχ2 (15) =24.61, p=.05. 
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Moderate to strong stability was observed for alcohol use and family conflict in both males 
and females. For males, there were no significant cross-lagged paths. For females, family conflict 
T2 (age 13) was related to alcohol use T3 (age 15, β = .16), but no other cross-lagged paths were 
significant. In the original model, this path reached marginal statistical significance (p =.06).  
 
Table 6-4. Cross-lagged path coefficients for alcohol use and family conflict by gender 
 Male Female 
 Β (SE) Β (SE) 
Cross-lagged effects   
Family conflict T1  Alcohol use T2 -.097 (.050) .087 (.048) 
Family conflict T2  Alcohol use T3 -.039 (.055) .159 (.052)** 
Family conflict T3  Alcohol use T4 .068 (.049) -.013 (.043) 
Family conflict T4  Alcohol use T5 -.002 (.045) -.010 (.040) 
Alcohol use T1  Family conflict T2 .050 (.052) .070 (.045) 
Alcohol use T2  Family conflict T3 .038 (.054) .024 (.049) 
Alcohol use T3  Family conflict T4 .012 (.052) -.006 (.042) 
Alcohol use T4  Family conflict T5 -.069 (.050) -.011 (.044) 
*p< .05, ** p<.01, *** p<.001. Full model results presented in appendices, see Table 9-15.  
 
6.3. Opportunities for prosocial family involvement 
Associations between opportunities for prosocial family involvement and adolescent alcohol 
use were examined using cross-lagged path analyses within a structural equation modelling 
framework. Key hypotheses are summarized below.  
H1: Higher levels of opportunities for prosocial family involvement would be associated with less 
subsequent adolescent alcohol use, especially during early adolescence.  
H2: Higher frequencies of adolescent alcohol use would be associated with less subsequent 
opportunities for prosocial family involvement, especially during early adolescence.  
These hypotheses would be tested in the context of key controls and gender differences.  
6.3.1.  Results for opportunities for prosocial family involvement 
Preliminary findings 
In order to assess whether opportunities for prosocial family interactions is protective of 
subsequent alcohol use, a cross-lagged model was fit account for possible bidirectional and 
autoregressive effects. Modification indices were used to improve model fit. The basic model 
provided adequate fit, χ2 (147, N= 824) = 460.046, p<.0001, χ2 ratio = .56, RMSEA = .051, CFI = 
.946. Further model results presented in Table 9-16, appendices.  
Opportunities for prosocial family involvement items loaded onto the expected latent 
variables. There was strong stability in opportunities to prosocial involvement (βs= .65 to .76) and 
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good stability in alcohol use over time (βs= .43 to .67). Consistent with the family conflict model, 
strength of stability of opportunities for prosocial involvement remained fairly consistent 
throughout adolescence. There were weak negative within-wave correlations between opportunities 
to prosocial involvement and alcohol use (T1, T3, T4) but not in T2 (age 13) and T5 (age 17).  
 
H1: Parental favourable attitudes towards alcohol use and subsequent alcohol use 
Next, cross-lagged analyses were considered. Opportunities for prosocial family 
involvement T2 (age 13) was related to alcohol use T3 (age 15), in order words, decreased 
opportunities for involvement at age 13 was related to increased frequency of subsequent alcohol 
use. This is despite no statistically significant cross-sectional association between this family factor 
and alcohol use at age 13. Opportunities for prosocial involvement were not associated with alcohol 
use in any other wave (see Table 6-6). It is possible that at age 13, there is a window of opportunity 
for parents to provide more opportunities for young people to be involved with the family 
environment. This is despite not seeing short term gains. However, since this finding is relatively 
novel, further replication and investigation are warranted.   
 
H2: Alcohol use and subsequent parental favourable attitudes towards alcohol use  
While there were negative prospective associations between opportunities for prosocial 
family involvement and alcohol use, alcohol use T2 (age 13) was related to opportunities for 
prosocial family involvement T3 (age 15). That is, when adolescents consume alcohol at 13, under 
the recommended age for alcohol use according to the NHMRC guidelines, this actually leads to 
increases in opportunities for them to become involved in the family. However, peers could be 
moderating these associations, and will be discussed in the following section. No other paths were 
significant.  
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Table 6-5. Cross-lagged path coefficients for alcohol use and opportunities for prosocial 
involvement 
 Basic Model Peer drinking All controls 
 B (SE) Β (SE) Β (SE) 
Cross-lagged effects    
Opportunities T1  Alcohol use T2 -.037 (.038) -.037 (.038) -.044 (.040) 
Opportunities T2  Alcohol use T3 -.093 (.039)* -.081 (.039)* -.074 (.042) 
Opportunities T3  Alcohol use T4 .006 (.033) .029 (.033) .033 (.036) 
Opportunities T4  Alcohol use T5 .009 (.031) .022 (.031) .041 (.033) 
Alcohol use T1  Opportunities T2 -.029 (.038) -.021 (.040) -.013 (.042) 
Alcohol use T2  Opportunities T3 .080 (.038)* .077 (.042) .076 (.043) 
Alcohol use T3  Opportunities T4 -.047 (.034) -.074 (.039)+ -.061 (.039) 
Alcohol use T4  Opportunities T5 .042 (.033) .013 (.037) -.004 (.037) 
Peer drinking T1  Alcohol use T2  .120 (.034)*** .087 (.033)** 
Peer drinking T2  Alcohol use T3  .164 (.038)*** .106 (.039)** 
Peer drinking T3  Alcohol use T4  .184 (.034)*** .150 (.035)*** 
Peer drinking T4  Alcohol use T5  .152 (.031)*** .119 (.032)*** 
Alcohol use T1  Peer drinking T2  .133 (.038)*** .129 (.038)** 
Alcohol use T2  Peer drinking T3  .126 (.040)** .121 (.039)** 
Alcohol use T3  Peer drinking T4  .143 (.035)*** .142 (.034)*** 
Alcohol use T4  Peer drinking T5  .051 (.039) .050 (.038) 
Opportunities T1  Peer drinking T2  -.048 (.042) -.076 (.042) 
Opportunities T2  Peer drinking T3  -.024 (.041) -.046 (.042) 
Opportunities T3  Peer drinking T4  .010 (.034) .001 (.034) 
Opportunities T4  Peer drinking T5  -.071 (.038)+ -.073 (.038)+ 
Peer drinking T1  Opportunities T2  -.013 (.039) -.010 (.040) 
Peer drinking T2  Opportunities T3  .004 (.042) -.003 (.042) 
Peer drinking T3  Opportunities T4  .054 (.039) .082 (.039)* 
Peer drinking T4  Opportunities T5  .063 (.037) .058 (.036) 
+p<.06, *p<.05, **p<.01, ***p<.001. Full model results included in appendices, Table 9-16.  
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Peer drinking networks  
After controlling for time-varying peer drinking model fit improved, χ2 (227, N= 824) = 
554.823, p<.0001, χ2 ratio = .67, RMSEA = .042, CFI = .952. Similar to the original model, stability 
in opportunities for prosocial family involvement and alcohol use was observed, as well as peer 
drinking. Opportunities for prosocial family involvement T2 were still prospectively associated with 
alcohol use T3 after accounting for peer influences. But after accounting for peer effects, alcohol 
use T3 was no longer related to opportunities for prosocial family involvement T4.  
Weak to moderate stability in peer drinking (βs= .24 to .51) was observed over time. Peer 
drinking was significant correlated to adolescent’s own alcohol use across all waves, particularly 
strong associations were observed in T2 and T3. Opportunities for prosocial family involvement 
and peer drinking were also related within-wave for all but the last wave (T1-T4).  
Full cross-lagged paths were observed between adolescent’s own alcohol use and peer 
drinking in T1- T4. However, no significant cross-lagged paths were observed between peer 
drinking and opportunities for prosocial family involvement.  
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Figure 6-2. Significant SEM paths of opportunities for prosocial family involvement alcohol use, and peer drinking.  
*p< .05, ** p<.01, *** p<.001. 
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Control analyses 
Next, all time-varying controls (Peer drinking, adolescent depression, sensation seeking, 
family history of SUDs, pubertal development) were included in the model. Results indicated 
adequate fit (but reduced fit) to the full hypothesized model, χ2 (638, N= 824) = 1634.861, p<.0001, 
χ2 ratio = 1.98, RMSEA = .044, CFI = .910.  
Similar to the peer drinking model, opportunities for prosocial family involvement items 
loaded onto the expected latent variables. Also, stability in alcohol use, family conflict and peer 
drinking remained largely similar. No significant cross-lagged paths were observed between 
opportunities for prosocial family involvement and alcohol use. Peer drinking T3 was related to 
subsequent opportunities for prosocial family involvement T4 but no other cross-lagged paths were 
significant.  
There was stability in depression (β = .44- .59), sensation seeking (β = .51- .64), family 
history of SUDs (β = .39 - .55), and pubertal development (β = .56- .58).  
Significant cross-lagged paths between alcohol use, opportunities for prosocial family 
involvement, peer drinking and all considered time-varying controls were also inspected (See notes 
to table). Opportunities for prosocial family involvement T3 was related to subsequent sensation 
seeking T4 and sensation seeking (T1, T2, T4) was related to subsequent opportunities for 
prosocial family involvement (T2, T3, T5). Alcohol use (T1 and T3) was also related to subsequent 
sensation seeking (T2 and T4). Depression T2 was related to subsequent opportunities for prosocial 
family involvement T3 and opportunities for prosocial family involvement (T1, T3) was related to 
depression (T2, T4). Alcohol use T2 was related to subsequent depression T3. Other significant 
cross-lagged paths were found between puberty, family history of SUDs, alcohol use and 
opportunities for prosocial family involvement.  
 
Gender differences 
A multi-group (gender) cross-lagged model was fit to examine the relationship between 
adolescent alcohol use and opportunities for prosocial family involvement. Modification indices 
were used to improve model fit. The basic model adequately fit the hypothesized model, χ2 (307, 
N= 824) = 670.796, p<.0001, BIC =38433.417, RMSEA = .054, CFI = .937. The Satorra-Bentler 
scaled chi-square difference test was used to test the difference between the constrained and 
unconstrained path models, Δχ2 (15) =10.37, p=.10. 
Similar to the overall sample, moderate to strong stability was observed for alcohol use, 
opportunities for prosocial family involvement in both males and females. In males, opportunities 
for prosocial family involvement was only negatively associated with within-wave alcohol use in 
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T1. In females, opportunities for prosocial family involvement were negatively associated with 
within-wave alcohol use in T1, T2, and T4. No other within-wave correlations were significant.  
Potential cross-lagged paths were then inspected. For males, greater alcohol use T2 was 
related to greater opportunities for prosocial family involvement T3 but no other cross-lagged paths 
were significant. For females, no cross-lagged paths were significant. 
 
Table 6-6. Cross-lagged path coefficients for opportunities for prosocial family involvement by 
gender 
 Males Females 
 Β (SE) Β (SE) 
Cross-lagged effects   
Opportunities for involvement T1  Alcohol use T2 -.001 (.057) -.082 (.052) 
Opportunities for involvement T2  Alcohol use T3 -.098 (.058) -.078 (.054) 
Opportunities for involvement T3  Alcohol use T4 -.003 (.049) .016 (.045) 
Opportunities for involvement T4  Alcohol use T5 .015 (.045) -.003 (.043) 
Alcohol use T1  Opportunities for involvement T2 .026 (.058) -.089 (.049) 
Alcohol use T2  Opportunities for involvement T3 .157 (.054)** .000 (.054) 
Alcohol use T3  Opportunities for involvement T4 -.053 (.049) -.038 (.048) 
Alcohol use T4  Opportunities for involvement T5 .033 (.048) .056 (.045) 
*p< .05, ** p<.01, *** p<.001. Full model results presented in Table 9-17, appendices. 
 
 
6.4. Rewards for prosocial family involvement 
Associations between rewards for prosocial family involvement and adolescent alcohol use 
were examined using cross-lagged path analyses within a structural equation modelling framework. 
Key hypotheses are summarized below.  
H1: Higher levels of rewards for prosocial family involvement would be associated with less 
subsequent adolescent alcohol use, and this would fluctuate across adolescence.  
H2: Higher frequencies of adolescent alcohol use would be associated with greater subsequent 
rewards for prosocial family involvement, especially during early adolescence.  
The robustness of these results will be tested in the context of key controls and gender differences.  
 
6.4.1.  Results for rewards for prosocial family involvement 
Preliminary findings 
A cross-lagged model was fit to examine the relationship between adolescent alcohol use 
and rewards for prosocial family involvement after accounting for possible bidirectional and 
autoregressive effects. Modification indices were used to improve model fit. The basic structural 
Hoi Yan Li PhD dissertation 137 
equation model adequately fit the hypothesized model, χ2 (150, N= 824) = 473.437, p<.0001, χ2 
ratio = .57, RMSEA = .051, CFI = .954. Further model results presented in Table 9-18 in 
Appendices. The model fit here is similar to that of opportunities for prosocial family involvement 
as presented in section 6.4.  
Rewards for prosocial family involvement items loaded onto the expected latent variables.  
There was strong stability in rewards to prosocial involvement over time (βs= .54 to .77), see Table 
6-7. There was also good stability in alcohol use over time (βs= .44 to .67). Stability paths for 
rewards for prosocial family involvement were slightly stronger in the later waves compared to the 
earlier waves indicating more rapid changes in the earlier adolescent years. There were also 
negative within-wave correlations between rewards to prosocial involvement and alcohol use (T1, 
T3, and T4) but not in T2 and T5. This indicates the importance of rewards for prosocial 
involvement at a cross-sectional level.  
 
H1: Rewards for prosocial family involvement and subsequent alcohol use 
Cross-lagged paths were then investigated. Consistent with opportunities for prosocial 
family involvement, rewards for prosocial family involvement T2 (age 13) was related to less 
alcohol use in T3 (age 15, β= -.08), but not for any other wave. This adds to our certainty of the 
importance of having rewarding opportunities for adolescents to be involved in the family at age 13, 
despite not seeing any short term benefits.  
 
H2: Alcohol use and subsequent rewards for prosocial family involvement 
Alcohol use was not significantly associated with subsequent rewards for prosocial 
involvement in any wave. Adolescent alcohol use appears to have little influence on the long term 
perception of quality opportunities to be involved in family activities. This is similar to the peer 
model in the opportunities for prosocial involvement model previously described (Section 6.4).  
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Table 6-7. Cross-lagged path coefficients for alcohol use and rewards for prosocial involvement  
 Basic model Peer drinking All controls 
 B (SE) Β (SE) Β (SE) 
Cross-lagged effects    
Prosocial rewards T1  Alcohol use T2 -.048 (.035) -.048 (.034) -.047 (.035) 
Prosocial rewards T2  Alcohol use T3 -.076 (.037)* -.055 (.037) -.047 (.039) 
Prosocial rewards T3  Alcohol use T4 -.033 (.032) -.025 (.031) -.020 (.035) 
Prosocial rewards T4  Alcohol use T5 .036 (.030) .041 (.030) .052 (.032) 
Alcohol use T1  Prosocial rewards T2 -.030 (.035) -.005 (.038) .005 (.039) 
Alcohol use T2  Prosocial rewards T3 -.049 (.036) -.078 (.041)+ -.071 (.042) 
Alcohol use T3  Prosocial rewards T4 -.043 (.030) -.012 (.035) -.015 (.035) 
Alcohol use T4  Prosocial rewards T5 .028 (.032) .047 (.036) .054 (.037) 
Peer drinking T1  Alcohol use T2  .122 (.031)*** .089 (.033)** 
Peer drinking T2  Alcohol use T3  .164 (.038)*** .105 (.039)** 
Peer drinking T3  Alcohol use T4  .179 (.033)*** .143 (.035)*** 
Peer drinking T4  Alcohol use T5  .151 (.031)*** .118 (.032)*** 
Alcohol use T1  Peer drinking T2  .120 (.037)** .121 (.037)** 
Alcohol use T2  Peer drinking T3  .128 (.040)** .126 (.039)** 
Alcohol use T3  Peer drinking T4  .144 (.036)*** .144 (.035)*** 
Alcohol use T4  Peer drinking T5  .050 (.039) .050 (.038) 
Prosocial rewards T1  Peer drinking T2  -.135 (.037)*** -.147 (.037)*** 
Prosocial rewards T2  Peer drinking T3  -.001 (.039) -.011 (.039) 
Prosocial rewards T3  Peer drinking T4  .021 (.033) .017 (.033) 
Prosocial rewards T4  Peer drinking T5  -.057 (.037) -.058 (.037) 
Peer drinking T1  Prosocial rewards T2  -.057 (.037) -.047 (.037) 
Peer drinking T2  Prosocial rewards T3  .059 (.040) .065 (.039) 
Peer drinking T3  Prosocial rewards T4  -.066 (.034)+ -.056 (.035) 
Peer drinking T4  Prosocial rewards T5  -.040 (.036) -.027 (.036) 
+p<.06, *p<.05, **p<.01, ***p<.001. NB. Complete model results presented in appendices, see 
Table 9-18.  
 
Peer drinking networks  
After controlling for time-varying peer drinking, the model still produced excellent fit, χ2 
(230, N= 824) = 578.770, p<.0001, χ2 ratio = .70, RMSEA = .043, CFI = .957. Significant paths 
were explored (Table 6-7). Similar to the original model, there was moderate stability in alcohol use 
and rewards for prosocial family involvement. However, no cross-lagged paths between rewards for 
prosocial family involvement and alcohol use remained after paths of peer alcohol use were added. 
This suggested a possible interactive effect between peer alcohol use, rewards for prosocial family 
involvement and adolescent alcohol use. This seems to be partially supported in this analysis. 
Rewards for prosocial family involvement T1 were related to reduced involvement with peer 
drinkers T2 that in turn removes the direct effect rewards for prosocial family involvement T2 on 
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adolescent alcohol use. This pattern of results is more suggestive of a cascading model of the 
importance of having rewarding family activities during early and mid-adolescence.  
Involvement in peer drinking networks was correlated with adolescent’s own drinking 
within the same year (See Figure 6-3). Peer drinking was also correlated with rewards for prosocial 
involvement in T1, T3 and T4 but not for T2 and T5. There was moderate stability in peer drinking 
(βs= .233 to .511) over time. There were full reciprocal paths between peer alcohol use and 
adolescent’s own alcohol use in T1 to T4. However, alcohol use T4 was not significantly associated 
with peer alcohol use in T5.  
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Figure 6-3. Significant SEM paths for rewards for prosocial family involvement alcohol use, and peer drinking.  
*p< .05, ** p<.01, *** p<.001. 
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Control analyses 
Next, all time-varying controls (Peer drinking, adolescent depression, sensation seeking, 
family history of SUDs, pubertal development) were included in the model. Results indicated 
adequate fit (but reduced fit) to the full hypothesized model, χ2 (641, N= 824) = 1712.143, p<.0001, 
χ2 ratio = 2.08, RMSEA = .045, CFI = .914.  
Significant paths were presented in Table 6-7. After accounting for these additional controls, 
correlations between rewards for prosocial family involvement T3 and alcohol use T3 was no longer 
significant. Correlations between rewards for prosocial family involvement and peer drinking T3 
and T4 were also no longer significant. Other than that, stability, correlations and cross-lagged 
paths between adolescent alcohol use, rewards for prosocial family involvement and peer drinking 
remained similar.  
There was significant stability in depression (β = .450- .589), sensation seeking (β = .511- 
.635), family history of SUDs (β  = .392- .547) and pubertal development (β = .556- .579).  
There were significant cross-lagged paths between key controls and alcohol and rewards for 
prosocial family involvement. These have been described in the notes to the table above. Key 
findings include full cross-lagged paths between sensation seeking and alcohol use (T1/T2 and 
T3/T4), and full cross-lagged paths between depression and rewards for prosocial family 
involvement (T1/T2). Also, alcohol use T2 is related to increases in depression T3. Rewards for 
prosocial involvement reduce the likelihood of changes in a family history of SUDs (T1/T2 and 
T3/T4). This is important since family history of SUDs in T2 is predictive of escalations of alcohol 
use in T3. While rewards for prosocial family involvement T1 is related to delayed puberty T2, 
pubertal status in T2 is related to increases in rewards for prosocial involvement in T3.  
 
Gender differences  
A multi-group (gender) cross-lagged model was fit to examine the relationship between 
adolescent alcohol use and rewards for prosocial family involvement. Modification indices were 
used to improve model fit. The model adequately fit the data, χ2 (312, N= 824) = 809.778, p<.0001, 
χ2 ratio= .98, RMSEA = .062, CFI = .930. The Satorra-Bentler scaled chi-square difference test was 
used to test the difference between the constrained and unconstrained path models, Δχ2 (15) =81.56, 
p<.005. 
Moderate to strong stability was observed for rewards for prosocial family involvement in 
both males (β = .57 to .74) and females (β= .51 to .79). In males, rewards for prosocial family 
involvement was only negatively associated with within-wave alcohol use in T1. In females, 
rewards for prosocial family involvement were negatively associated with within-wave alcohol use 
in T1, T2, and T4. No other within-wave correlations were significant.  
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Potential cross-lagged paths were then inspected. For males, greater alcohol use T2 was 
related to greater rewards for prosocial family involvement T3 but no other cross-lagged paths were 
significant (β = -.10), which was consistent with the basic model of opportunities for prosocial 
involvement presented in Section 6.4. For females, no cross-lagged paths were significant. 
 
Table 6-8. Cross-lagged path coefficients for rewards for prosocial family involvement by gender 
 Males Females 
 Β (SE) Β (SE) 
Cross-lagged effects   
Rewards for involvement T1  Alcohol use T2 -.020 (.050) -.084 (.049) 
Rewards for involvement T2  Alcohol use T3 -.102 (.054)+ -.046 (.051) 
Rewards for involvement T3  Alcohol use T4 -.054 (.048) -.009 (.043) 
Rewards for involvement T4  Alcohol use T5 .012 (.045) .057 (.041) 
Alcohol use T1  Rewards for involvement T2 -.048 (.057) -.025 (.046) 
Alcohol use T2  Rewards for involvement T3 -.102 (.052)*  -.050 (.052) 
Alcohol use T3  Rewards for involvement T4 -.008 (.049) -.076 (.039)+ 
Alcohol use T4  Rewards for involvement T5 -.023 (.050) .061 (.043) 
+p<.06, *p< .05, ** p<.01, *** p<.001. Full model results presented in Table 9-19. 
 
6.5. Summary of results and discussion for parent-adolescent relationships 
The overall aim of this section was to examine the associations between parent-adolescent 
relationships (operationalized as family conflict, opportunities for prosocial family involvement, 
rewards for prosocial family involvement and parent-adolescent emotional closeness) and alcohol 
use across adolescence. It was hypothesized that negative parent-adolescent relationships would 
lead to more frequent alcohol use in early adolescence, and that this association would fluctuate 
across adolescence. Further, it was hypothesized that alcohol use (together with engagement with 
drinking peers) would deplete parent-adolescent relationships. This hypothesis was not supported 
by the findings; see Figure 6-4. The strength of parent-adolescent relationships declined in 
accordance with expectations (Fosco, et al., 2012). However, parent-adolescent relationships 
appeared more cross-sectionally relevant to adolescent alcohol use than prospectively in either 
direction. And adolescent alcohol use did not appear to prospectively deplete ratings of parent-
adolescent relationship. This summary model will be examined in more depth as follows.  
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Figure 6-4. Parent-adolescent relationship summary.  
Bold lines represent significant paths for family conflict, rewards and opportunities for prosocial family involvement. Dotted lines represent at least 
one significant parent-adolescent relationship factor.  
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While adequate model fit was found for family conflict, opportunities for prosocial family 
involvement and rewards for prosocial family involvement, the model for parent-adolescent 
emotional closeness did not. This indicated that the proposed model was not appropriate for our 
measure of parent-adolescent emotional closeness. In Chapter 2, we also used our measure of 
parent-adolescent emotional closeness in a cross-sectional context for adolescents between the ages 
of 11 and 13. Although there were significant unidirectional influences found in Chapter 2, when 
we included other factors in the logistic model, including family conflict, the association between 
parent-adolescent emotional closeness and alcohol use was no longer statistically significant. 
Similarly, in the current study, there were significant pooled and bivariate correlations between 
adolescent alcohol use and parent-adolescent emotional closeness. However, when autocorrelations 
were accounted for, the data collected did not adequately fit the hypothesized model. On inspection 
of the significant paths in the hypothesized model, results revealed that correlations between parent-
adolescent emotional closeness was significantly correlated at age 12, 13 and 17 but not at age 15 
and 16.  Unfortunately, these correlations and significant cross-lagged paths could not be 
meaningfully interpreted when the model did not have adequate fit even despite attempts to improve 
model fit with modification indices. The multi-group gender model for parent-adolescent emotional 
closeness also did not adequately fit the hypothesized model. Brief examination of the paths in this 
hypothesized model revealed in males, parent-adolescent emotional closeness was only correlated 
with alcohol use at age 12, but in females, parent-adolescent emotional closeness was correlated 
with alcohol use between ages 12 and 16. Greater endorsements of parent-adolescent emotional 
closeness were associated with less alcohol use in the same wave, with strongest effects at age 12.  
Across all of the remaining family factors (family conflict, opportunities for prosocial 
family involvement and rewards for prosocial family involvement), there were generally moderate 
stability observed in alcohol use across adolescence indicating small fluctuations of alcohol use 
between each wave of data collection. However between age 13 (T2) and 15 (T3), there was the 
weakest stability in alcohol use indicating a greater change of alcohol use between these ages. There 
were also moderate-strong stability in these emotional family climate factors across adolescence 
with less stability between ages 13 (T2) and 15 (T3). One possible explanation is the two year lag 
between waves of data collection compared to the one year lag between other waves. It is also 
possible that this is also a period of significant flux for adolescent alcohol use and family 
relationships; unfortunately, we were unable to untangle these differences in the current 
investigation. 
We predicted that less positive parent-adolescent relationships would be related to more 
alcohol use in adolescents within the same wave, and over time. The results of the separate 
structural equation analyses only partially supported this hypothesis. At age 12, 15 and 16, greater 
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adolescent alcohol use was associated with less parent-adolescent relationships (more family 
conflict, less opportunities for prosocial family involvement, less rewards for prosocial family 
involvement) but not at age 17. Influences at age 13 were examined in detail. In the family conflict 
model, correlations between this and alcohol use were stronger than for all the other waves. But 
there were no significant cross-lagged paths in the family conflict model. Meanwhile, correlations 
between alcohol use and both opportunities and rewards for prosocial family involvement did not 
reach statistical significance, yet, significant cross-lagged paths were observed for this age. 
Specifically, less opportunities and rewards for prosocial family involvement at age 13 were related 
to more alcohol use at age 15. These effects were weak but statistically significant. Given the strong 
pooled correlations between opportunities and rewards for prosocial family involvement, it was 
expected that alcohol use would have a similar influence on these family factors. However, the 
current results indicated that increases in alcohol use at age 13 was not significantly associated with 
changes in rewards for prosocial family involvement at age 15, but was significantly associated with 
increases in opportunities for prosocial family involvement at age 15. That is, increased alcohol use 
at age 13, more positive changes in opportunities for prosocial family involvement. This finding is 
worthy of further investigation, whether this is an artefact of not collecting data at age 14. Perhaps 
consumption of alcohol at this age is under parental supervision, explaining increases in subsequent 
opportunities to be involved in family activities. This wasn’t explicitly measured in our current 
study, so can only be hypothesized. After accounting for autoregressive effects, no other significant 
cross-lagged paths were found. This set of analyses is a more conservative examination of the 
influences of emotional climate of family life compared to other studies, since we have controlled 
for reverse paths of influence across adolescence. As mentioned in chapter 3, there have been other 
study that have investigated bidirectional influences between parental support and adolescent 
alcohol use with mixed findings (e.g. Derkman, Engels, Kuntsche, van der Vorst, & Scholte, 2011).   
The current study was also able to capture gender related differences across this emotional 
climate of family life factors. In examining the significant correlations and cross-lagged paths of 
these models, it becomes clear that while negative parent-adolescent relationships was correlated 
with more alcohol use at age 12, there were significant gender differences in how associations 
played out over time. In females, negative parent-adolescent relationships was also correlated to 
more alcohol use at age 13 and 16. In males, correlations between alcohol use and opportunities and 
rewards for prosocial involvement were not significant at either age 13 or 16. Instead, significant 
associations were observed between alcohol use at age 13 and family factors at age 15.  
Influence of peers was also particularly important. As expected, all models found significant 
mutual influences between peer drinking (presence of peers who drink without their parent’s 
permission) and adolescent’s own drinking. Strength of peer-led and adolescent-led effects was 
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comparable in strength across adolescence. However, adolescent’s own alcohol use at age 16 was 
no longer associated with changes in peer drinking at age 17. Interestingly, correlations between 
peer drinking and adolescent’s own alcohol use was weaker in latter waves (ages 16 and 17) 
compared to earlier waves (ages 12-15).  
It was hypothesized that weak parent-adolescent relationships would be associated with 
greater involvement with drinking peers, which in turn would increased the likelihood of alcohol 
use. This was largely unsupported. After peer drinking was entered into the models as a time-
varying control, there were no statistically relevant changes in correlations between emotional 
climate of family life and alcohol use . This is despite correlations between peer drinking and 
adolescent’s own alcohol use being stronger than correlations between emotional family climate 
and adolescent’s own alcohol use. This latter finding is consistent with previous studies that have 
suggested that the strength of peer drinking maybe stronger than parenting factors throughout 
adolescence (Bahr & Hoffman, 2010). Three other differences between the main models and peer 
models emerged. Firstly, alcohol use was at age 13 was no longer positively related to opportunities 
for prosocial family involvement at age 15. Next, rewards for prosocial family involvement at age 
13 were no longer associated with alcohol use at age 15. Instead, rewards for prosocial family 
involvement at age 12 were protective of having drinking peers at age 13.  
In examining the effects of the other controls (sensation seeking, depression, family history 
of SUDs, and pubertal development), we found similar influences of these controls to the parent 
control efforts models. While sensation seeking remained and important control across adolescence, 
the other controls appears only to be important in the early adolescent years (as within-wave 
controls) and more ad hoc in the later years (as between-wave controls). Compared with peer 
models, controlling for these variables led to fewer significant correlations between emotional 
family climate and adolescent alcohol use, particularly between the ages of 13 and 15.  
A more recent model, the dynamic cascade model (Dodge, et al., 2009) proposes that the 
development of illicit substance use during adolescence can often have its origins early in 
adolescents with antecedents that lead on to other risky antecedents and finally onto illicit substance 
use. The authors propose a temporal order in which one domain (be it biological factors, social 
ecology, early parenting, early peer relations) lead onto subsequent domains (e.g. adolescent 
parenting and adolescent peer relations). By improving parent-child relationships at critical periods, 
we may be able to improve future outcomes (McClain et al., 2010). For this chapter, elements of the 
cascade model became important, particularly in explaining alcohol use at age 15. For instance, 
having less rewarding family involvement in early adolescence trickles down to greater 
involvement with drinking peers, which in turn, relates to increase subsequent alcohol use. This is 
even accounting for natural changes in alcohol use and evolving friendships.  
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Strengths and limitations  
Overall, this empirical chapter shares many of the strengths and limitations previously 
mentioned for Chapter 5. This includes the use of a large longitudinal sample which provided 
enough power to detect hypothesized effects. 
To be clear, the current study does not discount the importance of positive parent-adolescent 
relationships which is likely to be important cross-sectionally, but not longitudinally.  This suggests 
the need to explore other dimensions of family emotional closeness- for example, the frequency and 
quality of communication, the degree adolescents perceive support. Further, different methods of 
capturing parent-adolescent emotional closeness can also find different impacts. An idea is to 
investigate the degree to which positive parent-adolescent relationships behaviours are observed in 
behavioural observations predict alcohol use patterns. 
6.5.1.  Conclusions 
This chapter represents a novel addition the Social Control Theory of adolescent alcohol use 
by incorporating important elements of the reciprocal effects model. This chapter did not find 
consistent cross-lagged paths between parent-adolescent relationships and adolescent alcohol use 
across adolescence; instead, cross-sectional associations between family emotive climate and 
alcohol use appear to be more relevant. Further, early parent-adolescent relationships (ages 12-13) 
appear to be pivotal in terms of directly and indirectly explaining adolescent alcohol use at age 15.  
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Chapter 7.  Discussion 
7.1. Key findings 
The key unresolved challenges identified in the literature were whether family influences are 
the same in early adolescence compared to mid/late adolescence and whether adolescent alcohol use 
is prospectively associated with changes in family functioning. Specifically, the key hypotheses 
were (1) whether poor parental control efforts and low quality parent-adolescent relationships 
would influence early adolescent alcohol use differently to how it influences alcohol use in mid or 
late adolescents (2) that adolescent alcohol use would be prospectively associated with changes in 
family functioning, especially in early adolescence. These key hypotheses were only partially 
supported in this dissertation.  Instead of a gradual decline of parental influences from early 
adolescence through to late adolescence, it appears that there were steady influences of parental 
control efforts on adolescent alcohol use throughout the early and mid-adolescent years, and alcohol 
use in very early adolescence appears to deplete early parental control efforts. Contrary to 
hypotheses, parent-adolescent relationships appeared less cross-sectionally important after 
considering potential paths of reverse causation.  
7.1.1.  Early adolescence as a unique opportunity for parents 
It was unclear whether Social Developmental Models designed for childhood and adult 
behaviours are generalizable to the period of early adolescence, given the unique developmental 
challenges of this period (Section 1.5). Based on findings in mid/late adolescent samples, it was 
hypothesized that both high levels of parental control efforts (Section 1.3.1. ) and high quality 
parent-adolescent relationships (Section 1.3.2. ) would protect early adolescents from alcohol use.  
In the samples reported in this dissertation there were high levels of adolescent alcohol use: 
50% of 11 year olds reported past year alcohol use which progressed to up to 72% reported past 
year alcohol use by age 17 (Section 4.2.1. ). While the levels of alcohol use at age 17 is akin to 
other studies, the levels of reported early adolescent alcohol use is significantly higher than other 
Australian and international studies (e.g. Johnston, et al., 2013; White & Smith, 2009); the former 
study measured recent alcohol use as alcohol use within the last 30 days. In the large cross-sectional 
study (Chapter 2), the results indicated that higher levels of parental permissiveness and higher 
levels of family conflict were associated with higher frequencies of alcohol use in early adolescence 
(Section 2.3.2. ). This is after accounting for the strong independent effects of parental alcohol use, 
peer drinkers and pubertal development. Effects of parent emotional closeness did not reach 
statistical significance, and parental permissiveness appeared to be a stronger predictor than family 
conflict. This suggests that there are differential effects of parental control efforts and parent-
adolescent relationships, at least in early adolescence. Extending from a cross-sectional study of 
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early adolescent alcohol use, this current dissertation was also able to draw upon a longitudinal 
Australian dataset of 927 adolescents (Section 4.2). In building on the findings of Chapter 2, the 
results of the first two waves of the longitudinal dataset were focused upon (Grade 6 and 7, see 
Chapter 5. and Chapter 6. ). Consistent with the cross-sectional study, higher levels of parental 
permissiveness (Table 5-1) and less poor family management (Table 5-1) in grade 6 was related to 
higher frequencies of alcohol use in both grade 6 and grade 7. However, for both family conflict 
(Table 6-3) and parent-adolescent emotional closeness (Table 6-1), significant associations were 
only found within grade 6 and no significant longitudinal associations were found, this was after 
accounting for controls and potential reverse causation. This lack of effect has been found in other 
studies (Hoffman & Su, 1998; Huh, et al., 2006; Van der Vorst, et al., 2006b). However, 
prospective associations between parent-adolescent relationships and adolescent alcohol use in 
early to mid-adolescence has been found in other studies (Coley, et al., 2008; Shelton & van den 
Bree, 2010; Stice & Barrera, 1995; Wang, et al., 2011; White & Halliwell, 2011); though these 
latter studies were more focused at general adolescent substance use or risky behaviours. These 
findings suggest for early adolescence, elements of parent-adolescent relationship (family conflict 
and parent-adolescent emotional closeness) may be cross-sectionally important, but the influence of 
parental control efforts (parental permissiveness and family behavioural management) may extend 
beyond the early adolescent period. Due to the approximately one year gap between waves of data 
collection, it is unclear whether the lack of influences longitudinally for parent-adolescent 
relationship is due to the lagged gap or not.  
7.1.2.  Differences in early vs mid/late adolescence 
The early adolescent years (ages 12- 15) were associated with more rapid growth in the 
frequency of alcohol use compared to the later adolescent years (ages 15-17, Section 4.3.1. ). This is 
fairly consistent with prior findings of rapid escalations of alcohol use in the mid adolescent years 
(e.g. Van der Vorst, Vermulst, Meeus, Dekovic, & Engels, 2009). Building on the findings in early 
adolescence (Section 7.1.1. ), it was hypothesized that associations between families and alcohol 
use may be stronger in the early adolescent years compared to the later adolescent years. This was 
partially supported by the results of the current dissertation. When comparing associations between 
families and alcohol use in early adolescence (grade 6) to late adolescence (grade 11), it was 
obvious that while parental influences (both parent-adolescent relationships and parental control 
efforts, see Sections 5.3 and 6.5) were important in early adolescence, only parental permissiveness 
was associated with alcohol use in late adolescence. The importance of parental permissiveness 
throughout adolescence adds support to one other reciprocal study in middle to late adolescence 
(van der Zwaluw, et al., 2008). 
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A question that emerged from these findings as whether parental influences on adolescent 
alcohol use decline gradually from early to late adolescence. The findings from the current 
dissertation largely reflect that this is not the case (see Sections 5.3 and 6.5). Consistent findings in 
early adolescence, parental control efforts were related to alcohol use in mid adolescence as well. 
However, contrary to predictions, these did not steadily decline across the span of adolescence. 
Instead, for poor family management, the effect simply dropped off in the last wave (at age 17), and 
for parental permissiveness, these declined in the last wave (but was still statistically significant). 
Parental control efforts appear to change more in the early to mid-adolescence years, but remain 
largely stable between the mid to late adolescent years (see Figure 5-1 and Figure 5-2). So the 
current results appear to be more consistent with Social Control Theory rather than Reactance 
Theory (Brehm & Brehm, 1981) where greater parental control purported leads to greater 
adolescent alcohol use since their perceived freedom is threatened. Consistent with findings from 
early adolescence, mid/late parent-adolescent relationships appear to be more important cross-
sectionally as opposed to across time with an exception of a critical period between grades 7 and 9 
where decreased opportunities and rewards for prosocial family involvement may lead to 
exacerbations in subsequent alcohol use. This is consistent with past research involving family 
meals, and its importance during the middle adolescent years as a buffer to adolescent alcohol use 
(Coley, et al., 2008; White & Halliwell, 2011). Taken together, this suggests that early adolescence 
appears to be an opportunity for parental influence, particularly in enforcing strict rules about 
alcohol use. Strong parent-adolescent relationships may be important during early to mid-
adolescence, but might be less useful in predicting changes in alcohol use in later adolescence.  
7.1.3.  Recursive associations 
Building on child reciprocal models, and cascade models (Section 3.3), the current 
dissertation also explored the potential recursive associations between adolescent alcohol use and 
family functioning. This is an important area of focus since most longitudinal research studies have 
considered parental effects as unidirectional, when prevailing Social Developmental Models 
recognize that development exists within a context of mutual interactions of factors.  The key 
hypothesis was that adolescent alcohol use depletes parental control efforts and parent-adolescent 
relationships, both of which are protective of subsequent alcohol use. This hypothesis was only 
partially supported. In early adolescence, results indicated that alcohol use led to decreased parental 
control efforts (more poor family management and more permissiveness attitudes towards alcohol 
use) (Section 5.3) but it did not lead to decreases in parent-adolescent relationship quality (Section 
6.5). In mid-to late adolescence, alcohol use was only related to changes in parental permissiveness 
for attitudes towards alcohol use, not poor family management or decreases in parent-adolescent 
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relationship quality (Table 5-1, Table 5-3 and Section 6.5). The presence of recursive paths for 
parental control is fairly consistent with the small body of emerging transactional research focusing 
on mid-to late adolescence presented in Section 3.4.3. These results were able to extend on the 2-3 
wave research by demonstrating the importance of alcohol use on parental control efforts at 
different stages during adolescence. This indicates that early adolescent alcohol use is likely to 
deplete parental control efforts, and also, the adolescent perception of permissiveness parental 
norms around alcohol use. And this is in line with prior propositions in Section 3.3 for parental 
control efforts. The results from this dissertation have also indicated that adolescent alcohol use, 
particularly in the early years, are likely to deplete parenting controls efforts, over and above the 
effects of involvement with peer drinkers (Sections 5.1.1. and 5.2.1. ). This will be discussed in 
more detail in the next sections. 
Parental attitudes appeared key in both the cross-sectional study (Chapter 2) and in the 
longitudinal analysis (Chapter 5). It appeared that parents having favourable attitudes towards 
alcohol use, or at least as perceived by their offspring, was a strong risk factor for alcohol use both 
cross-sectionally and longitudinally. This is despite adolescents not openly disclosing this to their 
peers, for example, in a focus group interview, adolescents failed to disclose that their parent’s 
attitudes are important, but analyses of their paper based responses revealed significant associations 
between parental attitudes and substance use (Jarvinen & Ostergaard, 2009). Further, the current 
dissertation has also highlighted that adolescent alcohol use also influences changes to perceived 
parental attitudes towards alcohol use. More specifically, the more frequently adolescents drink, the 
more likely that they will endorse greater levels of parental permissiveness in the subsequent wave 
of data collection. This cascade or recursive effect essentially feeds into greater permissiveness and 
adolescent alcohol use across adolescence.  
The nil finding for parent-adolescent relationships (parent-adolescent emotional closness, 
family conflict, opportunities and rewards for prosocial involvement) recursive associations is 
important, considering the main premise behind child transactional theories such as Coercion 
Theory (Patterson, 1982; Patterson, et al., 1992). Remembering that Coercion Theory purport the 
importance of externalising behaviours (misbehaviours of offspring directed at outward 
environment) in recursively influencing coercive parent-child interactions. And the findings in 
Chapter 6 are contrary to several existing studies highlighting potential transactional associations 
between parental support and adolescent alcohol and other substance use during mid-to late 
adolescence (See review 3.4). Unlike other studies considered previously, this analysis was able to 
capture changes over a larger age range. The analyses also accounted for the natural evolution of 
parent-child interactions over this course of time and the natural variations in levels of reported 
parent-adolescent relationships did not greatly vary between waves, with mostly high levels of 
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parent-adolescent relationships (Section 4.3.2). Different patterns in recursive patterns may be 
found in more indicated (at-risk) families, as opposed to this community level study, but this was 
beyond the scope of the current study. 
7.1.4.  Other findings 
This dissertation concentrated on two main factors that have been featured prominently in 
past theories of adolescent alcohol use development, namely gender and the impact of having 
friends who consume alcohol.  
Gender differences 
Firstly, while alcohol use was greater in males than females in early adolescence, this effect 
was largely eradicated in mid-to late adolescence, Table 4-7. This suggests a more rapid escalation 
of alcohol use in female adolescents. This “catch up” effect is likely to be partially explained by 
parental influences. Different patterns of how parent-led influences unfold over the course of 
adolescence were observed in males and females. In males, we found that parent control efforts was 
a strong predictor of adolescent substance use, but in females, different aspects of parent control 
efforts were important at different periods of adolescence. Specifically, in females, parental 
permissiveness of alcohol use was important in early to mid-adolescence (ages 12-15) but poor 
management of adolescents were important predictors in middle adolescence (ages 13- 16). These 
findings add to the existing recursive research presented in Chapter 3 which highlighted the 
importance of parent control efforts in boys compared to girls in mid adolescence (Van der Vorst, 
et al., 2006b; van der Zwaluw, et al., 2008).  There were also gender differences in the impact of 
Family Relationships. In females, family conflict at age 13 predicted alcohol use at 15, but in males, 
Family Relationships factors were not predictive of subsequent alcohol use. This is consistent with 
findings from previous transactional studies presented in Chapter 3 (Coley, et al., 2008; Hoffman & 
Su, 1998; Huh, et al., 2006; Shelton & van den Bree, 2010; Stice & Barrera, 1995; Van der Vorst, et 
al., 2006b; van der Zwaluw, et al., 2008; Wang, et al., 2011; White & Halliwell, 2011). In early to 
mid-adolescence, varying  impacts of alcohol use on family functioning for males and females was 
also observed. In females, early alcohol use (age 12) predicted more parent control efforts (both 
poor family management and parental favourable attitudes towards alcohol use at age 13), 
however, in males, changes in parental attitudes were predicted by alcohol use at age 13 and not at 
age 12; Table 5-2 and Table 5-4.  This may help to explain the “catch-up” effect of female alcohol 
use from mid to late adolescence. In females, alcohol use did not predict any changes in subsequent 
parent-adolescent relationships, but in males, this impact was observed between ages 13 and 15 for 
opportunities and rewards for prosocial family involvement. Interestingly, alcohol consumption at 
age 13 led to increased opportunities for being involved in the family (Table 6-6), but adolescents 
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reported that this was accompanied with more negative rewards for being involved (Table 6-8). 
This effect was isolated at this period of adolescent development. One possible explanation was that 
in response to finding out about alcohol use patterns, parents were forcing male adolescents to 
spend more time with the family, but these adolescents did not believe these interactions were 
pleasant.  
 
Other contextual findings 
Though outside the scope of the current dissertation, there are other contexts that can be 
examined from the two existing datasets, namely the time-varying contributions of community and 
school level factors. In chapter 2, school-level variance was captured as part of the analysis, 
however, there was very little extra variance captured by its inclusion.  
7.2. Limitations  
While this dissertation was able to draw upon two strong Australian datasets and well 
validated theoretical models, there are several limitations that may limit the generalizability of the 
results. Firstly, although this study was able to establish preceding effects, and account for possible 
paths of reverse causation, caution still needs to be taken as to not make causative conjectures based 
on the current findings. After all, most adolescent alcohol use research, including those presented in 
the current dissertation, are observational in nature thereby precluding causative claims. Secondly, 
this dissertation focuses exclusively on adolescent self-reports of their own behaviour and their 
perception of parenting. While efforts have been made to reduce “unreliable” reports and account 
for biases, investigations that add multiple informants could add to the strength of the findings. 
Further, the key focus here has been on “parenting” and has not specifically distinguished the role 
of biological parents or other caregivers.  
The reported alcohol use by the early adolescents in this study were significantly higher than 
in other studies (White & Smith, 2009) which may limit the generalizability of the results. Alcohol 
use is more prevalent among young people and children in Australia compared to the United States 
(e.g. Toumbourou, Hemphill, McMorris, Catalano, & Patton, 2009) and the Netherlands, where 
most of the existing studies in this area are based. This is an important distinction since alcohol may 
be deemed more normative in Australia than in the United States and the Netherlands. This point to 
the need for replication and extension in other samples so as to better understand the possible 
reciprocal paths between parenting and adolescent alcohol use. With any longitudinal datasets, this 
dataset is prone to cohort effects. Future studies can improve generalizability by replication in other 
cohorts. There are other large longitudinal datasets including the ADD Health Study that offer 
potential replication and extension of the current findings. As a dynamic and rapid period of 
Hoi Yan Li PhD dissertation 154 
change, 1 year time lag between waves of data collection, the most popular timeframe, may miss 
crucial changes that occur within the year. Future studies may also consider other methods of 
measuring shorter time periods between waves of data collection including 6 monthly, monthly, or 
even moment-to-moment.  
This dissertation has focused on any adolescent alcohol use as risky, and this may also limit 
the generalizability of the current results. We also acknowledge that some problematic drinking 
patterns may emerge later in adolescence. At the start of high school, estimates suggest that up to 
12% (5% in the United States sample, 9- 12% in a large Australian student sample) of students are 
already engaging in heavy episodic drinking; consuming five or more drinks in a single occasion 
over the past two weeks (Johnston, et al., 2013; McMorris, Hemphill, Toumbourou, Catalano, & 
Patton, 2007). Alcohol misuse becomes more common by the end of high school, up to 31% of 
surveyed year 12 Australian students report engaging in heavy episodic drinking (McMorris, et al., 
2007; White & Smith, 2009). This is comparable to the 13% of 8
th
 grades who reported drinking to 
intoxication and 24% of 12th graders in the United States who reported heavy episodic drinking 
(Johnston, et al., 2013). And this current dissertation has not actively distinguished any alcohol use 
from heavy episodic drinking patterns in young people.  One way to conduct further exploration in 
these differences is to incorporate latent class analyses into the current conceptual framework.  
Secondly, the longitudinal study focused on a range of individual family factors (for 
example, poor family management, parent-adolescent emotional closeness), but this was not 
comprehensive. While parent alcohol use levels were measured in the cross-sectional study 
(Chapter 2), a measure of parent’s own drinking was unavailable in the longitudinal dataset. Since 
adolescent alcohol use and parenting abilities are likely to be affected by patterns of parent’s own 
drinking, it is important that these are also considered. Further, given strong pooled correlations 
between the different individual family factors (See Chapter 4), it is likely that inclusion of these 
family factors as part of a larger model would help illustrate cascades of how one family factor 
would lead to another, however, this was simply beyond the scope of the current study. And this 
model of cascading influences has been investigated extensively by Dodge and colleagues(Dodge, 
et al., 2009). 
While we did control for key variables including pubertal development, school level 
variance, there are also a number of other potential risk and protective factors that were beyond the 
scope of the current study including influences of genetics, sibling order, cultural differences, and 
family structure. Twin studies show that genetic influences are significant determinants of 
adolescent alcohol use, estimated contributions ranging from 10-66% of total variance, with higher 
estimated genetic contributions with age (Derringer, Krueger, McGue, & Iacono, 2008; Rose, Dick, 
Viken, Pulkkinen, & Kaprio, 2001). At the outset, the potential contribution of genetic models is 
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acknowledged (e.g. Derringer, et al., 2008; Rose, et al., 2001), but the emphasis of this dissertation 
is on potentially modifiable social factors related to alcohol and misuse during adolescents.  There 
are also a range of classic theories of adolescent alcohol use which we did not examine due focus on 
family factors rather than peer or individual factors, for example, self-derogation theory, problem 
behaviour theory (see review; Petraitis, et al., 1995). Currently, there are exciting opportunities with 
biometric research conducted through the Centre of Adolescent Health in Melbourne which may 
help to incorporate the contributions of genetics in the aetiology of adolescent alcohol use 
(http://www.rch.org.au/cah/research/Genetics/). The Centre of Adolescent Health team have been 
an important contributor to the current dissertation, and the broader IYDS project. Sibling effects 
have also been well documented; parents may parent a subsequent child differently to their first 
child, and siblings are also likely influences to a young person. In our sample, approximately 64% 
of the participants had an older sibling and 55% also had a younger sibling. Preliminary findings in 
our study found that those with older siblings were more likely to have consumed alcohol by 
baseline (See Table 4-2). This was not a focus of the current study, and because changes in sibling 
drinking patterns were not measured, we were unable to ascertain longer term influences of siblings 
in the current study. Otten (2008) found strong influences of sibling drinking, and older sibling 
drinking on parent’s own drinking. A large proportion of the parents in the current study were born 
in Australia (70%), we know that this pattern is rapidly changing in the Australian and international 
landscape. We did not consider the effects of ethnicity or identified culture, religion in our 
investigation. It is likely that cultural differences have an implicit role in influencing adolescent 
alcohol use, parental permissibility towards alcohol use (for example, European parents are more 
likely to introduce alcohol at a younger age). A large proportion of the sample came from families 
where parents reported being married (with a majority of these being the natural parents of the 
participants). It is likely that having split families at baseline, and changes in the family structure 
would have an impact on the consistency of parenting, and the emotional climate of the family life. 
Further studies can consider investigating the impact of changing family structure (including 
divorce, separation). At the time of publication, members of the Center for Youth Substance Abuse 
Research are investigating the role of changes in family structure using the IYDS dataset. 
Difficulties of doing so include the lack of questions addressing this status in the larger survey.  
While important, these factors were simply beyond the scope of the current study.  
7.3. Research directions 
The study of more proximal feedback loops or bidirectional associations between adolescent 
alcohol use and family functioning is an emerging area of study (Dishion, et al., 2004). The results 
from the current dissertation also provide directions for further research.  
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The finding that recursive associations are likely especially for parental control efforts 
(Chapter 5) carries several implications for further research. Including this current dissertation, it is 
only one of 14 studies that have focused specifically on adolescent alcohol use within a 
transactional system (Chapter 3). There are still many unknowns future research can examine. For 
example, investigations into the mutually cascading influences while taking into consideration 
involvement with drinking peers could help to enrich existing models. Sibling effects are also likely 
given that parental treatment of subsequent adolescents might be influenced by their parenting 
experiences of earlier offspring (e.g. Otten, et al., 2008). Given the current results about family 
domain related differences in recursive effects, existing bidirectional and reciprocal models 
(Chapter 3) are limited in that they only focus on global and general recursive influences across 
time and domains. A more comprehensive model incorporating influences that are important at the 
proximal and distal timeframes as well as incorporating a greater depth of understanding is likely to 
be important. For example, according to the contextual model of parenting, parental control efforts 
on adolescent alcohol use may be moderated by parent-adolescent relationship quality or more 
general parenting styles (Abar, Turrisi, & Mallett, 2014; Darling & Steinberg, 1993). In line with 
the recent research into these contextual parenting models, the current findings can be extended 
using latent growth curve analyses. Future research could usefully consider different time periods in 
considering transactional analyses. Longer term impacts and influences of parents, from childhood 
to adolescence to adulthood are likely to be very different. Further research can consider influences 
at a short-term period as well, as more proximal impacts are likely to determine situational based 
risk exposure. By pooling available datasets meta-analytically, it is possible to integrate various 
measures of alcohol use (quantity as well as frequency and context), various parental influences and 
longer term impacts of recursive associations.  
The finding that early adolescence offers more windows of opportunities for parental 
influence than late adolescence carries several implications for further research. According to the 
current samples, alcohol does indeed begin earlier than 14 for many young people. Therefore, future 
research really needs to consider earlier development when investigating models of alcohol use and 
misuse. Investigation of how patterns of influence change from childhood, adolescent to young 
adulthood would likely highlight significant unique features of each period and provide a greater 
understanding of intervention approaches that would be useful at each stage.  
This dissertation has focused on adolescent perceptions of the presence of parental control 
and parent-child relationships. Besides self-report by adolescents, there is the potential to gain a 
richer understanding of these reciprocal associations between parents and adolescent alcohol use. 
Parent reports and direct behavioural observations can help highlight these bidirectional influences. 
Although costly, having multiple informants and these coded behavioural observations (for 
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example, setting up problem solving tasks for adolescents and their families and have trained coders 
rate the frequency of positive reinforcement) can add contextual depth to the current results. This 
change in response format may aid the understanding of why there were reciprocal associations 
observed for parenting control efforts but not parent-child relationships.  
There are also a host of other influences that are likely to impact on the current research but 
were simply beyond the scope of the current study. One area for further research is to extend the 
research into quantity of alcohol use and severity of alcohol-related harms (as mentioned in Chapter 
1). It is likely that alcohol related harms would also be recursively associated with family 
functioning. And the study of these alcohol-related harms would necessitate an understanding of the 
relative influence of the supply of alcohol from parents compared to other sources. 
Further, it is likely that the feedback loops identified in this study, particularly for parental 
control is likely to generalize to other adolescent health risk behaviours including other substance 
use and underage sex. Investigations into the other health areas will help to develop a more 
comprehensive and generalizable model of parent-adolescent dynamic associations across 
adolescence.  
7.4. Implications for interventions 
Given the vast risks and harms associated with adolescent alcohol use especially in early 
adolescence (Section 1.2.2. ), it was particularly important to investigate the causes and correlates 
of very early adolescent alcohol use. The finding that early adolescent alcohol use may deplete 
parental control efforts and lead to subsequent increases in alcohol use carries several implications 
for intervention. Essentially, if parental influences and adolescent alcohol use are mutually 
influencing change, then conjunct or simultaneous interventions (involving both adolescents and 
their caregivers) are likely to be more effective than targeting adolescents or their parents in 
isolation. This has been demonstrated in a large scale, randomized controlled trial (Koning, van den 
Eijnden, Verdurmen, Engels, & Vollebergh, 2013). One of the criticisms from this intensive 
approach is that it is resource intensive and some parents/adolescents would not require the full 
dose of intervention. Instead, a multi-level strategy involving universal provision of information to 
parents, and more selective and intensive interventions (involving both adolescents and their 
caregivers) for selected parents may hold promise. However, this still needs further study before 
widespread dissemination given that there are gender and age influences of communication about 
substance use(Luk, Farhat, Iannotti, & Simons- Morton, 2010; Reimuller, Hussong, & Ennett, 
2011). A potential focus of universal provision of information to parents can be to maintain a low 
level of alcohol use permissiveness throughout adolescence. This is consistent with 
recommendations by the NHMRC (National Health and Medical Research Council, 2009), 
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emphasizing that no level of alcohol use is safe for children and it’s best to delay drinking for as 
long as possible. This need to empower parents flows strongly with recent research demonstrating 
that parental worries led to more ineffective monitoring and rules, thus leading to increased 
substance use (Koning, Eijnden, Glatz, & Vollebergh, 2013). The finding that early adolescence 
offers more windows of opportunities for parental influence than late adolescence also carries 
several implications for intervention. There are a range of promising interventions for early to mid-
adolescents including the Positive Parenting Program, Strengthening Families Program, and Staying 
Connected with Your Teen (see review; Haggerty, McGlynn-Wright, & Klima, 2013). 
Communalities amongst these programs are a focus on both the family relationship and parental 
control strategies. The results from the current study point to the need to establish stronger 
theoretical frameworks prior to applying these interventions. A key message of not giving into peer 
influences appears to be needed for parents as well. The simple message of “I don’t care what you 
say other parents do, I am not allowing you to drink alcohol” appears to be a likely intervention 
point. It’s a self-fulfilling prophecy and a downward spiral if parents become more lenient or more 
permissive towards alcohol use over time as more adolescents are consuming alcohol, especially 
since we know more permissiveness is going to be associated with increases in alcohol use. The 
exploration of whether parents bonding together to form stronger norms for non-alcohol use are 
important.  
7.5. Conclusions 
Early adolescent alcohol use can compound problems by increasing poor parental control 
efforts, which in itself, leads to further alcohol use in adolescents. This suggests the importance of 
considering recursive and transactional associations between parenting and alcohol use across the 
span of adolescents. Overall, the findings of the current study revealed that the functions of parental 
control efforts (poor family management and parental favourable attitudes towards alcohol use) on 
alcohol use vary across the span of adolescence, and vice versa. And these effects are robust to the 
inclusion of peer drinking and pubertal development. Parent-adolescent relationships, on the other 
hand are likely to be more important cross-sectionally, rather than longitudinally after considering 
recursive effects. A key contribution of the current study to the literature is the need to consider that 
parent, adolescent and peer influences are time-variant and potentially recursive.   
Compared to parent-child relationships, parental control efforts appear to be more 
influential and reactive to adolescent alcohol use. Alcohol use patterns dramatically changes 
between the ages of 12 and 15 with strong impacts of parental control efforts and peer drinking. 
Further, alcohol use throughout adolescence promotes less parental control efforts. Further research 
needs to investigate the implications of this often under-studied result. Does early alcohol use 
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render parenting efforts less effective? Do parents end up giving up control? Or are these simply the 
perceptions of these adolescents as they engage in more frequent alcohol use over time? If so, how 
can we strengthen negative parental perceptions of adolescent alcohol use, bearing in mind that 
increased communication about tobacco has in some studies lead to increases in cigarette use.  
Compared to later adolescence, these findings suggest that early adolescence is a critical 
period of influence where both alcohol use and family factors are highly malleable. While many 
interventions have focused on building parent-child relationships, and these relationships maybe 
important in the short term for protection of adolescent drinking, but more importantly, specific 
guidance for how parents can monitor their children and convey disapproval for drinking, especially 
in adolescent experimentation with alcohol use is likely more important.  
Amongst the many challenges of adolescence, alcohol use, family conflict, changes in 
parental control efforts and puberty have been explored. This dissertation has pushed the 
boundaries of traditional Social Learning Theories and Cascade models by considering the mutual 
influences of alcohol use and parenting over the course of adolescence within a developmentally 
relevant framework. Findings indicate that not only are parental control efforts more likely to be 
stronger determinates of subsequent alcohol use than parent-adolescent relationships, but early 
adolescent alcohol use may diminish effective parental control efforts. And this highlights that 
while adolescents may be a period of flux and development, parents themselves are constantly 
adapting to these changes.  
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Chapter 9.  Appendices 
9.1. Appendices to Chapter 4 
Table 9-1. Correlations by gender for alcohol use over time  
 1 2 3 4 5 
Alcohol use      
1. T1  .355*** .262*** .206*** .221*** 
2. T2 .363***  .333*** .228*** .204*** 
3. T3 .183*** .290***  .485*** .375*** 
4. T4 .103* .223*** .549***  .421*** 
5. T5 .101* .164** .409*** .521***  
*p <.05, ** p <.01, *** p <.001. NB: Females (below diagonal, n = 449) and males (above diagonal, n = 
410). 
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Table 9-2.Correlations between poor family management and alcohol use by gender 
 Male poor family management Female poor family management  
 1 2 3 4 5 1 2 3 4 5 
Poor family management  Poor family management  
T1 1.000     1.000     
T2 .518*** 1.000    .499*** 1.000    
T3 .356*** .436*** 1.000   .328*** .514*** 1.000   
T4 .205*** .394*** .624*** 1.000  .299*** .470*** .655*** 1.000  
T5 .346*** .368*** .565*** .580*** 1.000 .326** .470*** .613*** .678*** 1.000 
Past year alcohol use Past year alcohol use 
T1 .243*** .232*** .107* .093 .134* .227*** .276*** .130** .168** .151** 
T2 .191*** .254*** .113* .090 .022 .223*** .343*** .228*** .190*** .158** 
T3 .180** .186** .201*** .177** .130* .047 .158** .313*** .242*** .210*** 
T4 .114* .172** .206*** .218*** .069 .074 .101* .220*** .248*** .189*** 
T5 .113* .151** .172** .173** .062 .005 .004 .158** .158** .157** 
*p <.05, ** p <.01, *** p <.001. NB: Males (n = 410) and females (n = 449). 
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Table 9-3. Correlations by gender between parental favourable attitudes towards alcohol use and alcohol use 
 Male parental favourable attitudes (alcohol) Female parental favourable attitudes (alcohol) 
 1 2 3 4 5 1 2 3 4 5 
Parental favourable attitudes (alcohol) Parental favourable attitudes (alcohol)  
T1 1.000     1.000     
T2 .400*** 1.000    .222*** 1.000    
T3 .248*** .309*** 1.000   .183*** .235*** 1.000   
T4 .249*** .280*** .595*** 1.000  .092 .191*** .467*** 1.000  
T5 .180** .233*** .489*** .551*** 1.000 .092 .249*** .451*** .607*** 1.000 
Past year alcohol use Past year alcohol use 
T1 .377*** .158** .224*** .145** .109* .294*** .258*** .131** .085 .158** 
T2 .262*** .408*** .321*** .208*** .220*** .285*** .347*** .257*** .184*** .213*** 
T3 .184** .191*** .363*** .271*** .304*** .078 .151** .318*** .354*** .369*** 
T4 .153** .163** .313*** .380*** .296*** .088 .095 .247*** .325*** .327*** 
T5 .074 .085 .283*** .269*** .313*** .084 .022 .145** .229*** .302*** 
*p <.05, ** p <.01, *** p <.001. NB: Males (n = 410) and males (n = 449). 
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Table 9-4. Correlations between alcohol use and family conflict by gender 
 Male family conflict Female family conflict 
 1 2 3 4 5 1 2 3 4 5 
Poor family conflict Poor family conflict  
T1 1.000     1.000     
T2 .461*** 1.000    .585*** 1.000    
T3 .307*** .393*** 1.000   .413*** .513*** 1.000   
T4 .306*** .367*** .554*** 1.000  .356*** .446*** .681*** 1.000  
T5 .257*** .243*** .504*** .582*** 1.000 .299*** .376*** .540*** .573*** 1.000 
Past year alcohol use Past year alcohol use 
T1 .088 .060 .004 .045 .021 .260*** .255*** .177*** .150** .162** 
T2 -.013 .119* .078 .105* .043 .199*** .291*** .152** .098* .049 
T3 -.006 .011 .124* .082 -.002 .052 .100 .127* .134* .065 
T4 -.141** .006 .110* .103* .037 .042 .038 .075 .098* .048 
T5 .018 .015 .028 .043 .056 .035 .091 .076 .085 .139** 
*p <.05, ** p <.01, *** p <.001. NB: Males (n = 410) and males (n = 449). 
 
 
Hoi Yan Li PhD dissertation 176 
Table 9-5. Correlations between opportunities for prosocial family involvement and alcohol use 
 Male: opportunities for prosocial family  Female: opportunities for prosocial family  
 1 2 3 4 5 1 2 3 4 5 
Opportunities for prosocial family involvement Opportunities for prosocial family involvement 
T1 1.000     1.000     
T2 .465*** 1.000    .563*** 1.000    
T3 .425*** .436*** 1.000   .338*** .450*** 1.000   
T4 .315*** .422*** .613*** 1.000  .203*** .372*** .595*** 1.000  
T5 .312*** .388*** .564*** .627*** 1.000 .306*** .426*** .548*** .605*** 1.000 
Past year alcohol use Past year alcohol use 
T1 -.193*** -.074 .000 -.024 -.033 -.162** -.222*** -.168** -.127** -.147** 
T2 -.102* -.079 .069 .012 .063 -.156** -.185*** -.153** -.100* -.041 
T3 -.060 -.074 -.062 -.105 -.055 .023 -.094 -.132** -.126* -.051 
T4 -.010 -.114* -.087 -.114* -.104 .013 -.045 -.104* -.125* -.080 
T5 .050 -.050 -.040 -.055 .040 -.030 -.056 -.139** -.102* -.115* 
*p <.05, ** p <.01, *** p <.001. NB: Males (n = 410) and males (n = 449). 
 
Hoi Yan Li PhD dissertation 177 
Table 9-6. Correlations by gender for rewards for prosocial family involvement and alcohol use 
 Male: Rewards for prosocial family  Female: Rewards for prosocial family 
 1 2 3 4 5 1 2 3 4 5 
Rewards for prosocial family Rewards for prosocial family 
T1 1.000     1.000     
T2 .507*** 1.000    .579*** 1.000    
T3 .450*** .510*** 1.000   .397*** .525*** 1.000   
T4 .340*** .450*** .668*** 1.000  .277*** .428*** .710*** 1.000  
T5 .306*** .422*** .620*** .661*** 1.000 .349*** .409*** .678*** .663*** 1.000 
Past year alcohol use Past year alcohol use 
T1 -.085 -.053 -.055 -.033 -.031 -.170*** -.186*** -.151** -.137** -.150** 
T2 -.156** -.105* -.085 -.070 -.042 -.215*** -.216*** -.204*** -.130** -.118* 
T3 -.065 -.064 -.089 -.172** -.114 .025 -.121* -.118* -.124* -.061 
T4 -.041 -.116* -.103 -.190*** -.146** -.031 -.032 -.072 -.159** -.093 
T5 .013 .023 -.019 -.069 -.083 -.020 .019 -.082 -.056 -.110* 
*p <.05, ** p <.01, *** p <.001. NB: Males (n = 410) and males (n = 449). 
 
 
 
Hoi Yan Li PhD dissertation 178 
Table 9-7. Correlations between alcohol use and parent-adolescent emotional closeness 
 Male: Parent-adolescent emotional closeness Female: Parent-adolescent emotional closeness 
 1 2 3 4 5 1 2 3 4 5 
Parent-adolescent emotional closeness Parent-adolescent emotional closeness 
T1 1.000     1.000     
T2 .564*** 1.000    .561*** 1.000    
T3 .457*** .541*** 1.000   .390*** .536*** 1.000   
T4 .369*** .517*** .675*** 1.000  .311*** .366*** .649*** 1.000  
T5 .278*** .429*** .563*** .623*** 1.000 .379*** .456*** .632*** .685*** 1.000 
Past year alcohol use Past year alcohol use 
T1 -.150** -.062 -.003 -.063 -.013 -.153** -.159** -.095 -.092 -.162** 
T2 -.156** -.104* -.064 -.035 .013 -.149** -.198*** -.107* -.059 -.067 
T3 -.054 -.068 -.051 -.147** -.044 -.099 -.123* -.135* -.100 -.006 
T4 .009 -.126* -.076 -.148** -.073 -.080 -.113* -.066 -.098 -.055 
T5 .043 -.027 .048 .036 .018 -.067 -.072 -.127* -.055 -.089 
*p <.05, ** p <.01, *** p <.001. NB: Males (n = 410) and males (n = 449) 
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9.2. Appendices to Chapter 5 
 
Table 9-8. Key path coefficients for poor family management and alcohol use 
 Basic model Peer Drinking All Controls 
 B (SE) Β (SE) Β (SE) 
Stability paths    
Alcohol use T1 T2 .484 (.029)*** .441 (.032)*** .424 (.032)*** 
Alcohol use T2 T3 .385 (.035)*** .328 (.038)*** .305 (.038)*** 
Alcohol use T3 T4 .584 (.026)*** .506 (.031)*** .495 (.032)*** 
Alcohol use T4 T5 .648 (.024)*** .583 (.028)*** .543 (.029)*** 
Poor family management T1 T2 .559 (.035)*** .556 (.035)*** .576 (.036)*** 
Poor family management T2 T3 .625 (.035)*** .646 (.036)*** .640 (.037)*** 
Poor family management T3 T4 .718 (.025)*** .717 (.026)*** .711 (.027)*** 
Poor family management T4 T5 .697 (.028)*** .707 (.028)*** .694 (.029)*** 
Peer drinking T1 T2  .225 (.036)*** .219 (.036)*** 
Peer drinking T2 T3  .234 (.040)*** .230 (.040)*** 
Peer drinking T3 T4  .497 (.033)*** .497 (.032)*** 
Peer drinking T4 T5  .385 (.037)*** .382 (.037)*** 
    
Within-wave correlations    
Poor family management T1 – Alcohol use T1 .305 (.037)*** .305 (.037)*** .310 (.037)*** 
Poor family management T2 – Alcohol use T2 .283 (.039)*** .277 (.039)*** .249 (.040)*** 
Poor family management T3 – Alcohol use T3 .153 (.044)** .168 (.044)*** .134 (.044)** 
Poor family management T4 – Alcohol use T4 .185 (.044)*** .184 (.044)*** .158 (.044)*** 
Poor family management T5 – Alcohol use T5 .018 (.043) .033 (.043) .028 (.043) 
Peer drinking T1 – Alcohol use T1  .388 (.030)*** .388 (.030)*** 
Peer drinking T2 – Alcohol use T2  .391 (.030)*** .327 (.033)*** 
Peer drinking T3 – Alcohol use T3  .431 (.031)*** .368 (.034)*** 
Peer drinking T4 – Alcohol use T4  .266 (.035)*** .221 (.035)*** 
Peer drinking T5 – Alcohol use T5  .187 (.035)*** .185 (.036)*** 
Poor family management T1 – Peer drinking T1  .180 (.039)*** .187 (.039)*** 
Poor family management T2 – Peer drinking T2  .279 (.040)*** .225 (.043)*** 
Poor family management T3 – Peer drinking T3  .218 (.042)*** .149 (.045)** 
Poor family management T4 – Peer drinking T4  .173 (.044)*** .130 (.045)** 
Poor family management T5 – Peer drinking T5  .052 (.043) .049 (.043) 
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Cross-lagged effects    
Poor family management T1  Alcohol use T2 .117 (.037)** .109 (.036)** .110 (.038)** 
Poor family management T2  Alcohol use T3 .157 (.040)*** .129 (.041)** .115 (.041)** 
Poor family management T3  Alcohol use T4 .128 (.033)*** .105 (.033)** .111 (.034)** 
Poor family management T4  Alcohol use T5 .051 (.032) .030 (.032) .007 (.007) 
Alcohol use T1  Poor family management T2 .132 (.035)*** .108 (.038)** .113 (.038)** 
Alcohol use T2  Poor family management T3 -.025 (.038) .008 (.041) .016 (.042) 
Alcohol use T3  Poor family management T4 .064 (.033)* .058 (.037) .038 (.037) 
Alcohol use T4  Poor family management T5 .007 (.034) .036 (.037) .037 (.037) 
Peer drinking T1  Alcohol use T2  .114 (.034)** .084 (.033)* 
Peer drinking T2  Alcohol use T3  .142 (.039)*** .089 (.039)* 
Peer drinking T3  Alcohol use T4  .163 (.034)*** .131 (.035)*** 
Peer drinking T4  Alcohol use T5  .146 (.031)*** .117 (.032)*** 
Alcohol use T1  Peer drinking T2  .096 (.038)* .091 (.038)* 
Alcohol use T2  Peer drinking T3  .107 (.041)* .101 (.041)* 
Alcohol use T3  Peer drinking T4  .129 (.036)*** .129 (.035)*** 
Alcohol use T4  Peer drinking T5  .054 (.040) .053 (.039) 
Poor family management T1  Peer drinking T2  .182 (.040)*** .210 (.040)*** 
Poor family management T2  Peer drinking T3  .075 (.043) .092 (.043)* 
Poor family management T3  Peer drinking T4  .066 (.034) .070 (.034)* 
Poor family management T4  Peer drinking T5  .023 (.039) .025 (.039) 
Peer drinking T1  Poor family management T2  .065 (.037) .064 (.037) 
Peer drinking T2  Poor family management T3  -.089 (.040)* -.095 (.041)* 
Peer drinking T3  Poor family management T4  .016 (.036) -.025 (.036) 
Peer drinking T4  Poor family management T5  -.068 (.036)+ -.077 (.036)* 
+p<.06, * p <.05, ** p <.01, *** p <.001. NB. Other significant cross-lagged paths included: Poor family 
management T1  Sensation seeking T2 (β = .121**, SE = .036), Poor family management T2  Sensation 
seeking T3 (β = .113**, SE = .038), Sensation seeking T3  Poor family management T4 (β = .112**, SE = 
.035), Sensation seeking T1  Alcohol use T2 (β = .081*, SE = .032), Sensation seeking T2  Alcohol use 
T3 (β = .130***, SE = .035), Sensation seeking T4  Alcohol use T5 (β = .161***, SE = .032), Alcohol use 
T1  Sensation seeking T2 (β = .096**, SE = .032), Alcohol use T3  Sensation seeking T4 (β = .076*, SE 
= .031), Poor family management T1  Family history of SUDs T2 (β = .080*, SE = .040), Family history 
of SUDs T2  Alcohol use T3 (β = .066*, SE = .032), Puberty T2  Poor family management T3 (β = -
.067*, SE = .034), Puberty T3  Alcohol use T4 (β = .085**, SE = .028), Alcohol use T3  Depression T4 
(β = .088*, SE = .036). 
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Table 9-9. Path coefficients for poor family management by gender 
 Males Females 
 B (SE) B (SE) 
Stability paths   
Alcohol use T1 T2 .496 (.042)*** .463 (.040)*** 
Alcohol use T2 T3 .381 (.050)*** .400 (.047)*** 
Alcohol use T3 T4 .553 (.039)*** .613 (.034)*** 
Alcohol use T4 T5 .661 (.034)*** .657 (.032)*** 
Poor family management T1 T2 .539 (.053)*** .575 (.047)*** 
Poor family management T2 T3 .580 (.052)*** .665 (.046)*** 
Poor family management T3 T4 .689 (.037)*** .768 (.034)*** 
Poor family management T4 T5 .655 (.044)*** .731 (.035)*** 
   
Within-wave correlations   
Poor family management T1 – Alcohol use T1 .317 (.053)*** .256 (.053)*** 
Poor family management T2 – Alcohol use T2 .229 (.059)*** .368 (.053)*** 
Poor family management T3 – Alcohol use T3 .019 (.067) .250 (.058)*** 
Poor family management T4 – Alcohol use T4 .149 (.065)* .218 (.062)*** 
Poor family management T5 – Alcohol use T5 -.022 (.063) .068 (.059) 
   
Cross-lagged effects   
Poor family management T1  Alcohol use T2 .141 (.053)** .060 (.051) 
Poor family management T2  Alcohol use T3 .214 (.057)*** .121 (.055)* 
Poor family management T3  Alcohol use T4 .143 (.048)** .129 (.044)** 
Poor family management T4  Alcohol use T5 .036 (.046) .041 (.043) 
Alcohol use T1  Poor family management T2 .155 (.053)**  .161 (.048)** 
Alcohol use T2  Poor family management T3 -.046 (.062) -.023 (.052) 
Alcohol use T3  Poor family management T4 .122 (.047)* .009 (.045) 
Alcohol use T4  Poor family management T5 -.043 (.052) .053 (.043) 
*p< .05; ** p<.01; *** p<.001. 
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Table 9-10. Path coefficients for parental favourable attitudes towards alcohol use, alcohol use and peer 
drinking 
 Basic model Peer drinking All controls 
 B (SE) Β (SE) Β (SE) 
Stability paths    
Alcohol use T1 T2 .434 (.033)*** .403 (.035)*** .388 (.035)*** 
Alcohol use T2 T3 .388 (.038)*** .330 (.041)*** .308 (.041)*** 
Alcohol use T3 T4 .551 (.029)*** .475 (.034)*** .460 (.034)*** 
Alcohol use T4 T5 .610 (.027)*** .550 (.031)*** .501 (.032)*** 
Parental favourable attitudes T1 T2 .325 (.043)*** .310 (.044)*** .304 (.044)*** 
Parental favourable attitudes T2 T3 .247 (.046)*** .238 (.047)*** .227 (.048)*** 
Parental favourable attitudes T3 T4 .516 (.035)*** .501 (.036)*** .496 (.035)*** 
Parental favourable attitudes T4 T5 .542 (.033)*** .532 (.034)*** .530 (.034)*** 
Peer drinking T1 T2  .220 (.037)*** .216 (.037)*** 
Peer drinking T2 T3  .242 (.040)*** .242 (.040)*** 
Peer drinking T3 T4  .505 (.032)*** .506 (.032)*** 
Peer drinking T4 T5  .386 (.037)*** .384 (.036)*** 
    
Within-wave correlations    
Parental attitudes T1 – Alcohol use T1 .486 (.030)*** .487 (.030)*** .489 (.030)*** 
Parental attitudes T2 – Alcohol use T2 .427 (.032)*** .421 (.032)*** .391 (.033)*** 
Parental attitudes T3 – Alcohol use T3 .364 (.035)*** .362 (.035)*** .340 (.035)*** 
Parental attitudes T4 – Alcohol use T4 .347 (.035)*** .333 (.036)*** .324 (.036)*** 
Parental attitudes T5 – Alcohol use T5 .254 (.036)*** .244 (.037)*** .235 (.037)*** 
Peer drinking T1 – Alcohol use T1  .389 (.030)*** .389 (.030)*** 
Peer drinking T2 – Alcohol use T2  .392 (.030)*** .328 (.033)*** 
Peer drinking T3 – Alcohol use T3  .433 (.030)*** .370 (.034)*** 
Peer drinking T4 – Alcohol use T4  .272 (.034)*** .226 (.035)*** 
Peer drinking T5 – Alcohol use T5  .188 (.035)*** .185 (.036)*** 
Parental attitudes T1 – Peer drinking T1  .307 (.034)*** .309 (.034)*** 
Parental attitudes T2 – Peer drinking T2  .310 (.035)*** .252 (.039)*** 
Parental attitudes T3 – Peer drinking T3  .264 (.036)*** .230 (.040)*** 
Parental attitudes T4 – Peer drinking T4  .171 (.038)*** .174 (.039)*** 
Parental attitudes T5 – Peer drinking T5  .062 (.039) .054 (.039) 
    
Cross-lagged effects    
Parental attitudes T1  Alcohol use T2 .174 (.037)*** .155 (.038)*** .155 (.038)*** 
Parental attitudes T2  Alcohol use T3 .125 (.043)** .091 (.044)* .076 (.076)+ 
Parental attitudes T3  Alcohol use T4 .157 (.035)*** .138 (.034)*** .143 (.035)*** 
Parental attitudes T4  Alcohol use T5 .110 (.033)** .093 (.033)** .095 (.033)** 
Alcohol use T1  Parental attitudes T2 .138 (.041)** .112 (.043)** .082 (.044)+ 
Alcohol use T2  Parental attitudes T3 .170 (.043)*** .158 (.046)** .136 (.047)** 
Alcohol use T3  Parental attitudes T4 .114 (.038)** .056 (.041) .044 (.042) 
Alcohol use T4  Parental attitudes T5 .151 (.036)*** .117 (.039)** .101 (.039)* 
Hoi Yan Li PhD dissertation 183 
Peer drinking T1  Alcohol use T2  .099 (.034)** .072 (.034)* 
Peer drinking T2  Alcohol use T3  .154 (.038)*** .098 (.039)* 
Peer drinking T3  Alcohol use T4  .161 (.033)*** .127 (.035)*** 
Peer drinking T4  Alcohol use T5  .139 (.031)*** .106 (.032)** 
Alcohol use T1  Peer drinking T2  .090 (.041)* .086 (.041)* 
Alcohol use T2  Peer drinking T3  .105 (.044)* .099 (.044)* 
Alcohol use T3  Peer drinking T4  .132 (.038)** .132 (.037)*** 
Alcohol use T4  Peer drinking T5  .055 (.043) .055 (.042) 
Parental attitudes T1  Peer drinking T2  .133 (.042)** .148 (.042)*** 
Parental attitudes T2  Peer drinking T3  .054 (.046) .065 (.046) 
Parental attitudes T3  Peer drinking T4  .025 (.036) .027 (.036) 
Parental attitudes T4  Peer drinking T5  .013 (.041) .013 (.041) 
Peer drinking T1  Parental attitudes T2  .089 (.040)* .062 (.040) 
Peer drinking T2  Parental attitudes T3  .038 (.042) .013 (.043) 
Peer drinking T3  Parental attitudes T4  .126 (.038)** .112 (.040)** 
Peer drinking T4  Parental attitudes T5  .078 (.035)* .069 (.036)+ 
+p<.06, *p<.05, **p<.01, ***p<.001. NB. Other significant cross-lagged paths included: Sensation seeking 
T1  Parental favourable attitudes T2 (β = .126**, SE = .039), Sensation seeking T2  Parental favourable 
attitudes T3 (β = .089*, SE = .041), Parental favourable attitudes T1  Sensation seeking T2 (β= .112**, SE 
= .037), Sensation seeking T1  Alcohol use T2 (β = .078*, SE = .032), Sensation seeking T2  Alcohol 
use T3 (β = .134***, SE = .035), Sensation seeking T4  Alcohol use T4 (β = .163***, SE = .031), Alcohol 
use T1 Sensation seeking T2 (β = .075*, SE = .035), Alcohol use T3  Sensation seeking T4 (β = .075*, 
SE = .033), Depression T4  Parental favourable attitudes T5 (β = -.078**, SE = .031), Alcohol use T2  
Depression T3 (β = .104**, SE = .039), Puberty T3  Parental favourable attitudes T4 (β = .083*, SE = 
.033), Puberty T3  Alcohol use T4 (β = .081**, SE = .028).  
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Table 9-11. Path coefficients for parental favourable attitudes towards alcohol use and alcohol use by gender 
 Males Females 
 Β (SE) Β (SE) 
Stability paths   
Alcohol use T1 T2 .425 (.049)*** .433 (.043)*** 
Alcohol use T2 T3 .392 (.058)*** .403 (.048)*** 
Alcohol use T3 T4 .416 (.049)*** .642 (.034)*** 
Alcohol use T4 T5 .599 (.039)*** .639 (.038)*** 
Parental favourable attitudes T1 T2 .467 (.061)*** .184 (.054)** 
Parental favourable attitudes T2 T3 .243 (.068)*** .227 (.060)*** 
Parental favourable attitudes T3 T4 .623 (.050)*** .446 (.051)*** 
Parental favourable attitudes T4 T5 .538 (.051)*** .553 (.045)*** 
   
Within-wave correlations   
Parental favourable attitudes T1 – Alcohol use T1 .520 (.042)*** .405 (.044)*** 
Parental favourable attitudes T2 – Alcohol use T2 .438 (.049)*** .387 (.045)*** 
Parental favourable attitudes T3 – Alcohol use T3 .404 (.049)*** .343 (.049)*** 
Parental favourable attitudes T4 – Alcohol use T4 .231 (.056)*** .436 (.046)*** 
Parental favourable attitudes T5 – Alcohol use T5 .313 (.052)*** .174 (.052)** 
   
Cross-lagged effects   
Parental favourable attitudes T1  Alcohol use T2 .209 (.055)*** .113 (.050)* 
Parental favourable attitudes T2  Alcohol use T3 .141 (.067)* .106 (.052)* 
Parental favourable attitudes T3  Alcohol use T4 .313 (.052)*** .042 (.045) 
Parental favourable attitudes T4  Alcohol use T5 .154 (.047)** .061 (.046) 
Alcohol use T1  Parental favourable attitudes T2 .050 (.058) .228 (.050)*** 
Alcohol use T2  Parental favourable attitudes T3 .253 (.062)*** .102 (.059) 
Alcohol use T3  Parental favourable attitudes T4 .014 (.058) .184 (.051)*** 
Alcohol use T4  Parental favourable attitudes T5 .122 (.057)* .191 (.048)*** 
*p< .05, ** p<.01, *** p<.001. 
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9.3. Appendices to Chapter 6 
Table 9-12. Path coefficients for alcohol use and parent-adolescent emotional closeness 
 Basic Model 
 Β (SE) 
Stability paths  
Alcohol use T1 T2 .512 (.028)*** 
Alcohol use T2 T3 .431 (.031)*** 
Alcohol use T3 T4 .617 (.023)*** 
Alcohol use T4 T5 .669 (.021)*** 
Parent emotional closeness T1 T2 .589 (.033)*** 
Parent emotional closeness T2 T3 .638 (.032)*** 
Parent emotional closeness T3 T4 .745 (.022)*** 
Parent emotional closeness T4 T5 .759 (.022)*** 
  
Within-wave correlations  
Parent emotional closeness T1 – Alcohol use T1 -.249 (.038)*** 
Parent emotional closeness T2 – Alcohol use T2 -.090 (.042)* 
Parent emotional closeness T3 – Alcohol use T3 -.075 (.045) 
Parent emotional closeness T4 – Alcohol use T4 -.043 (.046) 
Parent emotional closeness T5 – Alcohol use T5 -.098 (.045)* 
  
Cross-lagged effects  
Parent emotional closeness T1  Alcohol use T2 -.025 (.036) 
Parent emotional closeness T2  Alcohol use T3 -.097 (.039)* 
Parent emotional closeness T3  Alcohol use T4 -.053 (.032) 
Parent emotional closeness T4  Alcohol use T5 .031 (.030) 
Alcohol use T1  Parent emotional closeness T2 -.086 (.035)* 
Alcohol use T2  Parent emotional closeness T3 .091 (.035)* 
Alcohol use T3  Parent emotional closeness T4 -.015 (.031) 
Alcohol use T4  Parent emotional closeness T5 .044 (.030) 
*p<.05, **p<.01, ***p<.001. Note. Model not significant, therefore, results should be interpreted with 
caution.  
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Table 9-13. Path coefficients for alcohol use and parent-adolescent emotional closeness by gender 
 Males Females 
 Β (SE) Β (SE) 
Stability paths   
Alcohol use T1 T2 .526 (.040)*** .479 (.039)*** 
Alcohol use T2 T3 .461 (.044)*** .429 (.042)*** 
Alcohol use T3 T4 .582 (.037)*** .647 (.031)*** 
Alcohol use T4 T5 .679 (.030)*** .678 (.029)*** 
Parent emotional closeness T1 T2 .662 (.042)*** .593 (.044)*** 
Parent emotional closeness T2 T3 .703 (.038)*** .601 (.045)*** 
Parent emotional closeness T3 T4 .759 (.031)*** .752 (.033)*** 
Parent emotional closeness T4 T5 .715 (.034)*** .790 (.028)*** 
   
Within-wave correlations   
Parent emotional closeness T1 – Alcohol use T1 -.210 (.056)*** -.261 (.051)*** 
Parent emotional closeness T2 – Alcohol use T2 -.044 (.063) -.129 (.058)* 
Parent emotional closeness T3 – Alcohol use T3 .021 (.068) -.181 (.058)** 
Parent emotional closeness T4 – Alcohol use T4 -.053 (.067) -.152 (.061)* 
Parent emotional closeness T5 – Alcohol use T5 -.031 (.065) -.107 (.060) 
   
Cross-lagged effects   
Parent emotional closeness T1  Alcohol use T2 -.032 (.050) .000 (.050) 
Parent emotional closeness T2  Alcohol use T3 -.030 (.056) -.100 (.051)* 
Parent emotional closeness T3  Alcohol use T4 -.095 (.049)+ -.055 (.043) 
Parent emotional closeness T4  Alcohol use T5 .085 (.043)* .025 (.040) 
Alcohol use T1  Parent emotional closeness T2 .108 (.041)** -.108 (.047)* 
Alcohol use T2  Parent emotional closeness T3 .130 (.042)** .050 (.049) 
Alcohol use T3  Parent emotional closeness T4 -.016 (.037) .026 (.043) 
Alcohol use T4  Parent emotional closeness T5 -.037 (.035) .067 (.039) 
+p<.06, *p<.05, **p<.01, ***p<.001. Note. Model not significant, therefore, results should be interpreted 
with caution.  
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Table 9-14. Path coefficients for alcohol use, family conflict and peer drinking.  
 Basic Model Peer drinking All controls 
 B (SE) Β (SE) Β (SE) 
Stability paths    
Alcohol use T1 T2 .521 (.027)*** .472 (.030)***  .455 (.031)*** 
Alcohol use T2 T3 .433 (.031)*** .358 (.036)*** .332 (.037)*** 
Alcohol use T3 T4 .617 (.024)*** .528 (.030)*** .511 (.031)*** 
Alcohol use T4 T5 .668 (.021)*** .595 (.027)*** .598 (.042)*** 
Family conflict T1 T2 .619 (.031)*** .620 (.032)*** .573 (.041)*** 
Family conflict T2 T3 .590 (.033)*** .587 (.033)*** .747 (.031)*** 
Family conflict T3 T4 .735 (.024)*** .738 (.025)*** .679 (.032)*** 
Family conflict T4 T5 .686 (.027)*** .682 (.027)*** .545 (.028)*** 
Peer drinking T1 T2  .237 (.037)*** .233 (.037)*** 
Peer drinking T2 T3  .247 (.039)*** .247 (.039)*** 
Peer drinking T3 T4  .506 (.032)*** .506 (.032)*** 
Peer drinking T4 T5  .384 (.037)*** .381 (.036)*** 
    
Within-wave correlations    
Family conflict T1 – Alcohol use T1 .189 (.038)*** .188 (.038)*** .190 (.038)*** 
Family conflict T2 – Alcohol use T2 .228 (.042)*** .227 (.042)*** .177 (.042)*** 
Family conflict T3 – Alcohol use T3 .108 (.044)* .107 (.044)* .051 (.044) 
Family conflict T4 – Alcohol use T4 .156 (.045)** .166 (.045)*** .150 (.045)** 
Family conflict T5 – Alcohol use T5 .062 (.043) .053 (.043) .070 (.043) 
Peer drinking T1 – Alcohol use T1  .387 (.030)*** .388 (.030)*** 
Peer drinking T2 – Alcohol use T2  .405 (.030)*** .336 (.033)*** 
Peer drinking T3 – Alcohol use T3  .435 (.030)*** .370 (.034)*** 
Peer drinking T4 – Alcohol use T4  .272 (.034)*** .226 (.035)*** 
Peer drinking T5 – Alcohol use T5  .190 (.035)*** .187 (.036)*** 
Family conflict T1 – Peer drinking T1  .134 (.039)** .134 (.039)** 
Family conflict T2 – Peer drinking T2  .227 (.041)*** .125 (.044)** 
Family conflict T3 – Peer drinking T3  .172 (.042)*** .078 (.044) 
Family conflict T4 – Peer drinking T4  .097 (.045)* .050 (.045) 
Family conflict T5 – Peer drinking T5  .024 (.043) .025 (.044) 
    
Cross-lagged effects    
Family conflict T1  Alcohol use T2 -.008 (.035) -.012 (.034) -.047 (.041) 
Family conflict T2  Alcohol use T3 .073 (.038) + .051 (.038) .015 (.044) 
Family conflict T3  Alcohol use T4 .035 (.032) .016 (.032) -.007 (.037) 
Family conflict T4  Alcohol use T5 -.016 (.030) -.027 (.030) -.035 (.034) 
Alcohol use T1  Family conflict T2 .058 (.034) .061 (.037) .052 (.037) 
Alcohol use T2  Family conflict T3 .019 (.036) .019 (.040) .019 (.041) 
Alcohol use T3  Family conflict T4 .013 (.032) .016 (.037) .015 (.037) 
Alcohol use T4  Family conflict T5 -.041 (.033) -.070 (.037) -.044 (.038) 
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Peer drinking T1  Alcohol use T2  .126 (.034)*** .089 (.033)** 
Peer drinking T2  Alcohol use T3  .166 (.038)*** .110 (.039)** 
Peer drinking T3  Alcohol use T4  .177 (.034)*** .143 (.035)*** 
Peer drinking T4  Alcohol use T5  .152 (.031)*** .118 (.032)*** 
Alcohol use T1  Peer drinking T2  .140 (.037)*** .140 (.037)*** 
Alcohol use T2  Peer drinking T3  .125 (.040)** .120 (.039)** 
Alcohol use T3  Peer drinking T4  .140 (.036)*** .140 (.035)*** 
Alcohol use T4  Peer drinking T5  .051 (.039) .052 (.038) 
Family conflict T1  Peer drinking T2  .032 (.038) .053 (.038) 
Family conflict T2  Peer drinking T3  .025 (.040) .040 (.039) 
Family conflict T3  Peer drinking T4  .018 (.033) .025 (.033) 
Family conflict T4  Peer drinking T5  .060 (.037) .060 (.100) 
Peer drinking T1  Family conflict T2  -.007 (.037) -.025 (.036) 
Peer drinking T2  Family conflict T3  .008 (.040) .005 (.038) 
Peer drinking T3  Family conflict T4  -.016 (.037) -.024 (.036) 
Peer drinking T4  Family conflict T5  .060 (.037) .071 (.037)+ 
+p<.06, * p <.05, ** p <.01, *** p <.001. NB. Other significant cross-lagged paths in Model B included: 
Sensation seeking T4  Family conflict T5 (β= -.074*, SE =.036), Family conflict T2  Sensation seeking 
T3 (β = .079*, SE = .024), Sensation seeking T1 Alcohol use T2 (β= .100**, SE = .032), Sensation 
seeking T2 Alcohol use T3 (β = .144*, SE =.036), Sensation seeking T4  Alcohol use T5 (β= .167***, 
SE = .031), Alcohol use T1Sensation seeking T2 (β= .123***, SE = .031), Alcohol use T3  Sensation 
seeking T4 (β = .082**, SE = .030), Depression T1  Family conflict T2 (β =.084*, SE = .041), Family 
conflict T2Depression T3 (β= .088*, SE = .042), Family conflict T3  Depression T4 (β = .138***, SE = 
.037), Alcohol use T2  Depression T3 (β= .037*, SE = .033), Family conflict T1  Family history of 
SUDs T2 (β = .185***, SE = .037), Family conflict T3  Family history of SUDs T4 (β= .086*, SE = .034), 
Puberty T3  Alcohol use T4 (β=.082**, SE = .029).  
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Table 9-15. Path coefficients for alcohol use and family conflict by gender. 
 Male Female 
 Β (SE) Β (SE) 
Stability paths   
Alcohol use T1 T2 .551 (.038)*** .458 (.039)*** 
Alcohol use T2 T3 .472 (.044)*** .398 (.044)*** 
Alcohol use T3 T4 .571 (.037)*** .664 (.030)*** 
Alcohol use T4 T5 .672 (.031)*** .674 (.029)*** 
Family conflict T1 T2 .554 (.051)*** .678 (.040)*** 
Family conflict T2 T3 .524 (.051)*** .638 (.043)*** 
Family conflict T3 T4 .651 (.043)*** .793 (.030)*** 
Family conflict T4 T5 .698 (.040)*** .685 (.035)*** 
   
Within-wave correlations   
Family conflict T1 – Alcohol use T1 .166 (.057)** .232 (.051)*** 
Family conflict T2 – Alcohol use T2 .229 (.061)*** .234 (.059)*** 
Family conflict T3 – Alcohol use T3 .150 (.065)* .047 (.062) 
Family conflict T4 – Alcohol use T4 .102 (.065) .240 (.063)*** 
Family conflict T5 – Alcohol use T5 -.032 (.066) .136 (.058)* 
   
Cross-lagged effects   
Family conflict T1  Alcohol use T2 -.097 (.050) .087 (.048) 
Family conflict T2  Alcohol use T3 -.039 (.055) .159 (.052)** 
Family conflict T3  Alcohol use T4 .068 (.049) -.013 (.043) 
Family conflict T4  Alcohol use T5 -.002 (.045) -.010 (.040) 
Alcohol use T1  Family conflict T2 .050 (.052) .070 (.045) 
Alcohol use T2  Family conflict T3 .038 (.054) .024 (.049) 
Alcohol use T3  Family conflict T4 .012 (.052) -.006 (.042) 
Alcohol use T4  Family conflict T5 -.069 (.050) -.011 (.044) 
+p <.06, * p< .05, ** p<.01, *** p<.001. 
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Table 9-16. Path coefficients for alcohol use and opportunities for prosocial involvement 
 Basic Model Peer drinking All controls 
 B (SE) Β (SE) Β (SE) 
Stability paths    
Alcohol use T1 T2 .511 (.028)*** .463 (.032)*** .444 (.032)*** 
Alcohol use T2 T3 .431 (.031)*** .353 (.036)*** .327 (.037)*** 
Alcohol use T3 T4 .623 (.024)*** .531 (.030)*** .513 (.031)*** 
Alcohol use T4 T5 .667 (.021)*** .594 (.027)*** .544 (.028)*** 
Opportunities for involvement T1 T2 .719 (.035)*** .722 (.035)*** .741 (.041)*** 
Opportunities for involvement T2 T3 .648 (.034)*** .647 (.035)*** .628 (.039)*** 
Opportunities for involvement T3 T4 .755 (.026)*** .764 (.027)*** .776 (.029)*** 
Opportunities for involvement T4 T5 .743 (.026)*** .750 (.026)*** .755 (.029)*** 
Peer drinking T1 T2  .238 (.036)*** .234 (.036)*** 
Peer drinking T2 T3  .248 (.039)*** .247 (.039)*** 
Peer drinking T3 T4  .511 (.032)*** .510 (.032)*** 
Peer drinking T4 T5  .381 (.037)*** .379 (.036)*** 
    
Within-wave correlations    
Opportunities T1 – Alcohol use T1 -.269 (.040)*** -.269 (.040)*** -.274 (.040)*** 
Opportunities T2 – Alcohol use T2 -.103 (.053) -.104 (.053)+ -.062 (.053) 
Opportunities T3 – Alcohol use T3 -.124 (.048)* -.124 (.048)* -.087 (.048) 
Opportunities T4 – Alcohol use T4 -.141 (.051)** -.155 (.051)** -.130 (.051)* 
Opportunities T5 – Alcohol use T5 .024 (.046) .008 (.046) -.003 (.047) 
Peer drinking T1 – Alcohol use T1  .387 (.030)*** .388 (.030)*** 
Peer drinking T2 – Alcohol use T2  .404 (.030)*** .336 (.033)*** 
Peer drinking T3 – Alcohol use T3  .436 (.030)*** .371 (.034)*** 
Peer drinking T4 – Alcohol use T4  .271 (.034)*** .224 (.035)*** 
Peer drinking T5 – Alcohol use T5  .191 (.035)*** .190 (.036)*** 
Opportunities T1 – Peer drinking T1  -.123 (.041)** -.128 (.041)** 
Opportunities T2 – Peer drinking T2  -.150 (.053)** -.078 (.056) 
Opportunities T3 – Peer drinking T3  -.237 (.046)*** -.199 (.049)*** 
Opportunities T4 – Peer drinking T4  -.145 (.050)** -.097 (.052) 
Opportunities T5 – Peer drinking T5  -.005 (.047) -.012 (.047) 
    
Cross-lagged effects    
Opportunities T1  Alcohol use T2 -.037 (.038) -.037 (.038) -.044 (.040) 
Opportunities T2  Alcohol use T3 -.093 (.039)* -.081 (.039)* -.074 (.042) 
Opportunities T3  Alcohol use T4 .006 (.033) .029 (.033) .033 (.036) 
Opportunities T4  Alcohol use T5 .009 (.031) .022 (.031) .041 (.033) 
Alcohol use T1  Opportunities T2 -.029 (.038) -.021 (.040) -.013 (.042) 
Alcohol use T2  Opportunities T3 .080 (.038)* .077 (.042) .076 (.043) 
Alcohol use T3  Opportunities T4 -.047 (.034) -.074 (.039)+ -.061 (.039) 
Alcohol use T4  Opportunities T5 .042 (.033) .013 (.037) -.004 (.037) 
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Peer drinking T1  Alcohol use T2  .120 (.034)*** .087 (.033)** 
Peer drinking T2  Alcohol use T3  .164 (.038)*** .106 (.039)** 
Peer drinking T3  Alcohol use T4  .184 (.034)*** .150 (.035)*** 
Peer drinking T4  Alcohol use T5  .152 (.031)*** .119 (.032)*** 
Alcohol use T1  Peer drinking T2  .133 (.038)*** .129 (.038)** 
Alcohol use T2  Peer drinking T3  .126 (.040)** .121 (.039)** 
Alcohol use T3  Peer drinking T4  .143 (.035)*** .142 (.034)*** 
Alcohol use T4  Peer drinking T5  .051 (.039) .050 (.038) 
Opportunities T1  Peer drinking T2  -.048 (.042) -.076 (.042) 
Opportunities T2  Peer drinking T3  -.024 (.041) -.046 (.042) 
Opportunities T3  Peer drinking T4  .010 (.034) .001 (.034) 
Opportunities T4  Peer drinking T5  -.071 (.038)+ -.073 (.038)+ 
Peer drinking T1  Opportunities T2  -.013 (.039) -.010 (.040) 
Peer drinking T2  Opportunities T3  .004 (.042) -.003 (.042) 
Peer drinking T3  Opportunities T4  .054 (.039) .082 (.039)* 
Peer drinking T4  Opportunities T5  .063 (.037) .058 (.036) 
+p<.06, *p<.05, **p<.01, ***p<.001. NB. Other significant cross-lagged paths in Model B included: 
Prosocial opportunities T3 Sensation seeking T4 (β = -.081*, SE = .031), Sensation seeking T1  Alcohol 
use T2 (β = .092**, SE = .031), Sensation seeking T2  Alcohol use T3 (β = .138***, SE = .035), Sensation 
seeking T4  Alcohol use T5 (β = .171***, SE = .032), Alcohol use T1  Sensation seeking T2 (β = 
.119***, SE = .032), Alcohol use T3  Sensation seeking T4 (β = .076*, SE = .031), Depression T2  
Prosocial opportunities T3 (β = -.107**, SE = .038), Prosocial opportunities T1  Depression T2 (β = -
.109**, SE = .041), Prosocial opportunities T3 Depression T4 (β = -.106**, SE = .036), Alcohol use T2  
Depression T3 (β = .073*, SE = .033), Prosocial opportunities T3 Family history of SUDs T4 (β = -
.123**, SE = .041), Family history of SUDs T2  Alcohol use T3 (β = .065*, SE = .033), Puberty T2  
Prosocial opportunities T3 (β = .114**, SE = .036), Prosocial opportunities T1  Puberty T2 (β = -.102**, 
SE = .037), Puberty T3  Alcohol use T4 (β = .078**, SE = .029). 
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Table 9-17. Path coefficients for opportunities for prosocial family involvement and alcohol use by 
gender 
 Males Females 
 Β (SE) Β (SE) 
Stability paths   
Alcohol use T1 T2 .537 (.041)*** .460 (.039 )*** 
Alcohol use T2 T3 .447 (.045)*** .428 (.044)*** 
Alcohol use T3 T4 .580 (.037)*** .662 (.030)*** 
Alcohol use T4 T5 .673 (.030)*** .671 (.029)*** 
Opportunities for involvement T1 T2 .769 (.054)*** .729 (.046)*** 
Opportunities for involvement T2 T3 .707 (.046)*** .592 (.051)*** 
Opportunities for involvement T3 T4 .778 (.036)*** .749 (.038)*** 
Opportunities for involvement T4 T5 .765 (.035)*** .735 (.037)*** 
   
Within-wave correlations   
Opportunities for involvement T1 – Alcohol use T1 -.316 (.057)*** -.230 (.055)*** 
Opportunities for involvement T2 – Alcohol use T2 -.079 (.087) -.160 (.072)* 
Opportunities for involvement T3 – Alcohol use T3 -.137 (.074) -.109 (.065) 
Opportunities for involvement T4 – Alcohol use T4 .005 (.078) -.275 (.067)*** 
Opportunities for involvement T5 – Alcohol use T5 .120 (.070) -.035 (.061) 
   
Cross-lagged effects   
Opportunities for involvement T1  Alcohol use T2 -.001 (.057) -.082 (.052) 
Opportunities for involvement T2  Alcohol use T3 -.098 (.058) -.078 (.054) 
Opportunities for involvement T3  Alcohol use T4 -.003 (.049) .016 (.045) 
Opportunities for involvement T4  Alcohol use T5 .015 (.045) -.003 (.043) 
Alcohol use T1  Opportunities for involvement T2 .026 (.058) -.089 (.049) 
Alcohol use T2  Opportunities for involvement T3 .157 (.054)** .000 (.054) 
Alcohol use T3  Opportunities for involvement T4 -.053 (.049) -.038 (.048) 
Alcohol use T4  Opportunities for involvement T5 .033 (.048) .056 (.045) 
*p< .05, ** p<.01, *** p<.001. 
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Table 9-18. Path coefficients for alcohol use and rewards for prosocial involvement  
 Basic model Peer drinking All controls 
 B (SE) Β (SE) Β (SE) 
Stability paths    
Alcohol use T1 T2 .510 (.027)*** .462 (.031)*** .444 (.032)*** 
Alcohol use T2 T3 .439 (.030)*** .362 (.036)*** .335 (.037)*** 
Alcohol use T3 T4 .617 (.024)*** .525 (.031)*** .511 (.031)*** 
Alcohol use T4 T5 .674 (.021)*** .601 (.027)*** .551 (.028)*** 
Prosocial rewards T1 T2 .625 (.032)*** .625 (.032)*** .608 (.034)*** 
Prosocial rewards T2 T3 .539 (.032)*** .545 (.033)*** .525 (.036)*** 
Prosocial rewards T3 T4 .768 (.022)*** .764 (.022)*** .762 (.025)*** 
Prosocial rewards T4 T5 .738 (.025)*** .736 (.025)*** .724 (.027)*** 
Peer drinking T1 T2  .233 (.036)*** .230 (.036)*** 
Peer drinking T2 T3  .252 (.039)*** .251 (.039)*** 
Peer drinking T3 T4  .510 (.032)*** .511 (.032)*** 
Peer drinking T4 T5  .384 (.036)*** .382 (.036)*** 
    
Within-wave correlations    
Prosocial rewards T1 – Alcohol use T1 -.205 (.038)*** -.206 (.037)*** -.208 (.037)*** 
Prosocial rewards T2 – Alcohol use T2 -.068 (.044) -.060 (.044) -.029 (.044) 
Prosocial rewards T3 – Alcohol use T3 -.103 (.042)* -.116 (.042)** -.075 (.041) 
Prosocial rewards T4 – Alcohol use T4 -.183 (.046)*** -.165 (.046)*** -.158 (.046)** 
Prosocial rewards T5 – Alcohol use T5 -.063 (.044) -.053 (.045) -.050 (.045) 
Peer drinking T1 – Alcohol use T1  .387 (.030)*** .389 (.030)*** 
Peer drinking T2 – Alcohol use T2  .401 (.030)*** .335 (.033)*** 
Peer drinking T3 – Alcohol use T3  .436 (.030)*** .371 (.034)*** 
Peer drinking T4 – Alcohol use T4  .272 (.034)*** .225 (.035)*** 
Peer drinking T5 – Alcohol use T5  .192 (.035)*** .190 (.036)*** 
Prosocial rewards T1 – Peer drinking T1  -.105 (.039)** -.106 (.039)** 
Prosocial rewards T2 – Peer drinking T2  -.078 (.044) -.023 (.046) 
Prosocial rewards T3 – Peer drinking T3  -.126 (.041)** -.061 (.043) 
Prosocial rewards T4 – Peer drinking T4  -.114 (.046)* -.084 (.047) 
Prosocial rewards T5 – Peer drinking T5  .013 (.045) .013 (.045) 
    
Cross-lagged effects    
Prosocial rewards T1  Alcohol use T2 -.048 (.035) -.048 (.034) -.047 (.035) 
Prosocial rewards T2  Alcohol use T3 -.076 (.037)* -.055 (.037) -.047 (.039) 
Prosocial rewards T3  Alcohol use T4 -.033 (.032) -.025 (.031) -.020 (.035) 
Prosocial rewards T4  Alcohol use T5 .036 (.030) .041 (.030) .052 (.032) 
Alcohol use T1  Prosocial rewards T2 -.030 (.035) -.005 (.038) .005 (.039) 
Alcohol use T2  Prosocial rewards T3 -.049 (.036) -.078 (.041)+ -.071 (.042) 
Alcohol use T3  Prosocial rewards T4 -.043 (.030) -.012 (.035) -.015 (.035) 
Alcohol use T4  Prosocial rewards T5 .028 (.032) .047 (.036) .054 (.037) 
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Peer drinking T1  Alcohol use T2  .122 (.031)*** .089 (.033)** 
Peer drinking T2  Alcohol use T3  .164 (.038)*** .105 (.039)** 
Peer drinking T3  Alcohol use T4  .179 (.033)*** .143 (.035)*** 
Peer drinking T4  Alcohol use T5  .151 (.031)*** .118 (.032)*** 
Alcohol use T1  Peer drinking T2  .120 (.037)** .121 (.037)** 
Alcohol use T2  Peer drinking T3  .128 (.040)** .126 (.039)** 
Alcohol use T3  Peer drinking T4  .144 (.036)*** .144 (.035)*** 
Alcohol use T4  Peer drinking T5  .050 (.039) .050 (.038) 
Prosocial rewards T1  Peer drinking T2  -.135 (.037)*** -.147 (.037)*** 
Prosocial rewards T2  Peer drinking T3  -.001 (.039) -.011 (.039) 
Prosocial rewards T3  Peer drinking T4  .021 (.033) .017 (.033) 
Prosocial rewards T4  Peer drinking T5  -.057 (.037) -.058 (.037) 
Peer drinking T1  Prosocial rewards T2  -.057 (.037) -.047 (.037) 
Peer drinking T2  Prosocial rewards T3  .059 (.040) .065 (.039) 
Peer drinking T3  Prosocial rewards T4  -.066 (.034)+ -.056 (.035) 
Peer drinking T4  Prosocial rewards T5  -.040 (.036) -.027 (.036) 
+p<.06, *p<.05, **p<.01, ***p<.001. NB. Other significant cross-lagged paths in Model B included: 
Sensation seeking T1  Alcohol use T2 (β = .093**, SE = .031), Sensation seeking T2  Alcohol use T3 (β 
= .139***, SE = .035), Sensation seeking T3  Alcohol use T4 (β = .169***, SE = .031), Alcohol use T1  
Sensation Seeking T2 (β = .116***, SE = .032), Alcohol use T3  Sensation Seeking T4 (β = .080**, SE = 
.031), Depression T1  Prosocial rewards T2 (β = -.079*, SE = .037), Depression T2  Prosocial rewards 
T3 (β = -.082*, SE = .038), Prosocial rewards T1  Depression T2 (β = -.079*, SE = .036), Prosocial 
rewards T4  Depression T5 (β = -.069*, SE = .034), Alcohol use T2  Depression T3 (β = .075*, SE = 
.032), Prosocial rewards T1  Family history of SUDs T2 (β = -.091*, SE = .036), Prosocial rewards T3  
Family history of SUDs T4 (β = -.081*, SE = .035), Family history of SUDs T2  Alcohol use T3 (β = 
.067*, SE = .033), Puberty T2  Prosocial rewards T3 (β = .107*, SE = .035), Prosocial Rewards T1  
Puberty T2 (β = -.067*, SE = .033), Puberty T3  Alcohol use T4 (β = .081**, SE = .029). 
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Table 9-19. Path coefficients for rewards for prosocial family involvement and alcohol use 
 Males Females 
 Β (SE) Β (SE) 
Stability paths   
Alcohol use T1 T2 .533 (.038)*** .456 (.040)*** 
Alcohol use T2 T3 .461 (.043)*** .439 (.043)*** 
Alcohol use T3 T4 .572 (.038)*** .658 (.030)*** 
Alcohol use T4 T5 .674 (.031)*** .689 (.029)*** 
Rewards for involvement T1 T2 .565 (.051)*** .656 (.042)*** 
Rewards for involvement T2 T3 .572 (.048)*** .510 (.046)*** 
Rewards for involvement T3 T4 .735 (.037)*** .789 (.027)*** 
Rewards for involvement T4 T5 .741 (.036)*** .743 (.034)*** 
   
Within-wave correlations   
Rewards for involvement T1 – Alcohol use T1 -.148 (.056)** -.272 (.050)*** 
Rewards for involvement T2 – Alcohol use T2 .029 (.066) -.156 (.059)** 
Rewards for involvement T3 – Alcohol use T3 -.098 (.065) -.095 (.056) 
Rewards for involvement T4 – Alcohol use T4 -.108 (.068) -.267 (.061)*** 
Rewards for involvement T5 – Alcohol use T5 .003 (.067) -.107 (.059) 
   
Cross-lagged effects   
Rewards for involvement T1  Alcohol use T2 -.020 (.050) -.084 (.049) 
Rewards for involvement T2  Alcohol use T3 -.102 (.054)+ -.046 (.051) 
Rewards for involvement T3  Alcohol use T4 -.054 (.048) -.009 (.043) 
Rewards for involvement T4  Alcohol use T5 .012 (.045) .057 (.041) 
Alcohol use T1  Rewards for involvement T2 -.048 (.057) -.025 (.046) 
Alcohol use T2  Rewards for involvement T3 -.102 (.052)*  -.050 (.052) 
Alcohol use T3  Rewards for involvement T4 -.008 (.049) -.076 (.039)+ 
Alcohol use T4  Rewards for involvement T5 -.023 (.050) .061 (.043) 
+p<.06, *p< .05, ** p<.01, *** p<.001. 
 
